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PriekSvards

Latvijas Lauksaimniecibas universitates
(LLU) Ekonomikas fakultaté Iidz ar ikgadgjo,
tradicionalo starptautisko zinatnisko konferenci
»Ekonomikas zinatne lauku attistibai” iznak taja
prezentgjamo pétjjumu starptautiski recenzgtie
zinatnieki raksti. Sogad konference tiek
organizeta 10.reizi par godu Ekonomikas
fakultates 40.gadu jubilejai. Taja piedalas
liels skaits ekonomikas zinatnieku no daudzam
Eiropas valstim. Konference ir veltita aktualai
lauku attistibas tematikai, tadel ir izdoti trTs secigi
laidieni (Nr.18., 19. un 20.). Sadu zinatnisko
rakstu pirmais laidiens iznaca 2000.gada.

2009.gada 23. un 24.aprila starptautiskaja
zinatniskaja konferencé piedalas un savus
zinatniskos  petjumu  rezultatus prezente
profesori, zinatnu doktori, asoci€tie profesori,
docétaji, doktoranti un citi petnieki no $adam
augstskolam un zinatniski p&tnieciskajam
iestadeém:

= Latvijas Lauksaimniecibas universitate

= Timisoara Rietumu Universitate

= Saloniku Aristote]a universitate

= Saloniku tehnologiju institiits

= Gruzijas Subtropiskas lauksaimniecibas
valsts universitate

= Batumi Shota Rustaveli valsts universitate

= Helsinku Universitate

= Somijas meza p€tnieciskais institiits

= Zviedrijas Lauksaimniecibas
universitate

= Latvijas Universitate

= Daugavpils Universitate

= Tartu Universitate

= Jgaunijas Dzivibas zinatpu universitate

» Saulu Universitate

= Lietuvas  agraras
institlts

= VarSavas Dzivibas zinatnu universitate

= Poznanas Ekonomikas universitate

= Séecinas Lauksaimniecibas universitate

= Kujawy and  Pomorze  Bydgoszcz
universitate

= Zielona Goéra universitate

= Fuldas Profesionala universitate

= Re&zeknes augstskola

= LLU Lauksaimniecibas tehnikas zinatniskais
institlts

zinatnu

ekonomikas

Foreword

Every year the Faculty of Economics, Latvia
University of Agriculture holds the international
scientific conference “Economic Science for
RuralDevelopment”andpublishesinternationally
reviewed papers of scientific researches, which
are presented at the conference. This year the
10™ annual international scientific conference is
dedicated to the 40™ anniversary of the Faculty
of Economics, Latvia University of Agriculture.

Many economic scientists from different
European countries participate in the conference.
The themes of the conference are very closely
connected with the current situation, therefore
three volumes of the conference proceedings are
published — 18, 19 and 20. The first volumes of
scientific conference proceedings were published
already in 2000.

This year the international scientific
conference on April 23-24 is organised by the
Department of Business and Management of
the Faculty of Economics, Latvia University
of Agriculture. The number of participating
universities and scientific institutes increases
with every year. Professors, associate professors,
assistant professors, PhD students, and other
researchers from the following higher education
institutions participate in the conference and
present their results of scientific researches:

= Latvia University of Agriculture
= West University of Timisoara
= Aristotle University of Thessaloniki

= Technological Educational Institute of
Thessaloniki

= Georgian Subtropical Agricultural State
University

= Batumi Shota Rustaveli State University

= University of Helsinki

* Finnish Forest Research Institute

= Swedish University of Agricultural Science

= University of Latvia

= Daugavpils University

= University of Tartu

= Estonian University of Life Sciences

= Siauliai University

* Lithuanian  Institute  of
Economics

=  Warsaw University of Life Sciences

* Poznan University of Economics

Agricultural



» Patras Universitate

*  Missouri-Columbia Universitate

= Banku augstskola

» Kubanas valsts universitate

= Kurganas Valsts lauksaimniecibas akadémija

* Ekonomikas un Kultiiras augstskola

= Latvijas Zinatpu Akadémijas Ekonomikas
instithts

= Biznesa augstskola ,,Turtba”

* Debrecenas Universitate

» Udines Universitate

Konferencei izvéleti 10 aktuali temati:

= RazoSanas efektivitate lauksaimniecibas
primaraja un sekundaraja sfera

= Lauku attistiba un globalizacija

= Lauku ekonomiska un sociala attistiba

= Finansiala atbalsta efektivitate

» Regionala lauksaimnieciba specializacijas un
globalizacijas kontekstos

= Kooperacija un integracija

= Lauku mentalitate un kultoras
laukos

* Informacijas loma lauku attistiba

= Lauku attistibas menedzments

= Dzives un vides kvalitate laukos

* Pat@rina izmainas lauku attistiba

attistiba

Sie temati ietilpst tris zinatnisko rakstu
laidienos.

Starptautiskas  zinatniskas  konferences
zinatniskuma un starptautiskiem standartiem
atbilstoSu  zinatnisko darbu prezent&Sanas
nodrosinaSanai  veikta vispusiga iesniegto
zinatnisko rakstu starptautiska un starpaugstskolu
recenzé$ana. Saja noluka lielaka dala zinatnisko
rakstu ir anglu valoda.

Katru iesniegto zinatniska raksta manuskriptu
verteja (recenzgja) parasti viens autora valsts
recenzents un otrs — citas valsts vai citas
augstskolas recenzents. Pretrunigu recenziju
gadijuma darbs tika nodots V&l treSajam
recenzentam. Recenzenti darbu autoriem bija
anonimi.

Katram autoram tika nosititi recenzentu
iebildumi vai ieteikumi. P&c uzlabota (galiga)
varianta un autora paskaidrojuma sanemsanas
katru zinatnisko rakstu vert€ja §is konferences
zinatnisko rakstu redkolégija.

= Agricultural University of Szczecin

= Kujawy and Pomorze University in
Bydgoszcz

= University of Zielona Gora

= Fulda University of Applied Sciences

= Reézekne Higher School

= Research Institute of Agriculture Machinery
of Latvia University of Agriculture

= University of Patras

= University of Missouri-Columbia

= BA School of Business and Finance

= Kuban State University

= Kurgan State Agricultural Academy

= Higher School of Economics and Culture

= Institute of Economics of Latvian Academy
of Sciences

= School of Business Administration “Turiba”

= University of Debrecen

= University of Udine

All the proceedings are arranged according to
10 thematic units:

= Efficiency of production in primary and
secondary sectors of agriculture

= Rural development and globalisation

= Rural social and economic development

= Efficiency of financial support

= Regional agriculture within the context of
specialisation and globalisation

= Co-operation and integration

= Rural mentality and cultural development in
rural areas

= Role of information in rural development

= Rural development management

* Quality of life and environment in rural
areas

= Consumption changes in rural development

These themes are arranged in three volumes.
The comprehensive reviewing of submitted
scientific articles has been performed on
international and inter-university level to ensure
that only high-level scientific and methodological
research results, meeting the requirements of
international standards, are presented at the
conference. The majority of articles are in
English.

Everysubmittedmanuscripthasbeenreviewed
by one reviewer from the author’s native country
or university, while the other reviewer came from



Starptautiskas ~ zinatniskas  konferences
,Ekonomikas zinatne lauku attistibai” wvisi
zinatniskie raksti sakartoti trijos tematiskajos
laidienos:

Nr.18. Regionala un lauku attistiba
Nr.19. Primarais un sekundarais sektors,
razo$ana, patérin$§
Nr.20. Finanses,
atbalsts

nodokli, investicijas un

Zinatniskajos rakstos izklastitie p&tijumi un
to rezultati klust pieejami plaSam interesentu
lokam Eiropas Savienibas telpa.

Rakstu publicésana pirms konferences
sekmes tas norisi, domu apmainu, ekonomikas
zinatnieku starptautisko sadarbibu. Rakstus
vares izmantot studgjosie un visi interesenti.

Konferences zinatnisko rakstu
kopsavilkumi anglu valoda tiek izsutiti
starptautiskam  datu  bazem: AGRIS

(International Information System for the
Agricultural Sciences and Technology)
un EBSCO - vienu no lielakajam ASV
elektronisko resursu datu bazem.

Ceram sanemt atsauksmes un priekslikumus

turpmako  zinatnisko  rakstu  izdevumu
sagatavoSanai un starptautisko zinatnisko
konferencu rikoSanai.

Pateicamies  visiem rakstu  autoriem,
recenzentiem, programmas komitejai,

redkol&gijai un tehniskajam personalam.

Konferences orgkomitejas varda

ULDIS IVANS

Latvijas Lauksaimniecibas universitates
Ekonomikas fakultates asociétais profesors

another country or university. The third reviewer
was chosen in the case of conflicting reviews.

All reviewers were anonymous for the
authors of the articles. Every reviewer received
manuscripts without the authors’ names, while
every author received the reviewers’ comments
and objections.

After receiving the improved (final) version
of the manuscript the Editorial Board of the
conference evaluated each article.

All the papers of the international scientific
conference “Economic Science for Rural
Development” are arranged into the following
thematic volumes:

18. Regional and Rural Development;

19. Primary and Secondary Production,
Consumption;

20. Finances, Taxes, Investment and Support
Systems.

The researches and their results of the
conference proceedings are now available to a
wide circle of readers in the European Union.
The publishing of the proceedings before the
conference will also promote exchange of
opinions and collaboration of economic scientists
on the international level. The proceedings can
be used by students and any interested person.

The abstracts of the conference
proceedings provided in English are submitted
to the international databases: AGRIS
(International Information System for the
Agricultural Sciences and Technology) and
EBSCO, which is one of the largest electronic
resource database in the USA.

We would like to thank all the authors,
reviewers, members of the Editorial Board and
supporting staff for their contribution organising
the conference.

On behalf of the conference organisers

ULDIS IVANS

Assoc.prof. of the Faculty of Economics,
Latvia University of Agriculture
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D. Popluga, K. Spogis Influence of Financial Support on Development of Meat Sector in Latvia

Influence of Financial Support on Development of Meat Sector in Latvia

Dina Popluga, Mg.biol., PhD student, Latvia University of Agriculture,
researcher in Latvian State Institute of Agrarian Economics
Kazimirs Spogis, professor, Dr.habil.agr., Faculty of Economics,
Latvia University of Agriculture Head of Research and Postgraduate Programme

Abstract

Meat has long formed an important part of the Latvian diet, providing a high quality source for Latvian
consumer’s protein requirements. At the present time meat production and processing are important sectors
in Latvia’s agriculture and food processing. In terms of production value, it is the third biggest agricultural
sector behind the dairy sector and cereals production. In order to promote development of meat sector as
well as welfare level of rural inhabitants, Latvia’s meat sector, which falls under the European Union’s (EU)
common market organisation, receives support payments from the EU, and national support or subsidies. The
aim of the research was to clarify the influence of financial support on the development of meat sector in
Latvia. In order to achieve the set aim the following research objectives were defined: 1) to characterise main
support measures and amounts of support in meat sector; 2) to describe Latvia’s meat sector and analyse the
main tendencies of meat production; 3) to investigate the role of financial support in Latvia’s meat sector
development. The results of this study showed that financial support has given very great impulse to meat sector’s
development, as the total amount of pigs and different quality parameters of cattle and pig herds have increased
in the sector.

Key words: meat sector, the EU, national support.

Introduction important to investigate how effectively this aim is

Amounts of meat production and consumption of
meat products in the past 50 years in the world have
significantly increased, and often are related with the
level of country’s development and society welfare.
Historically meat production has had important
role in the development of humanity, society and
agriculture. However, it still takes important role
providing country’s economic welfare and growth
(Steinfeld H. et al., 2006).

At present market economy development of
meat production in the primary sector is affected
by several science branches and society interests.
Therefore new possibilities, problems, issues,
topicalities, and aspects of meat production are
discovered all the time, which demand further
scientific research. This issue has become very
topical in Latvia as in the past years meat production
sector has experienced different structural changes
(Melece L., Popluga D., 2008; Romanova D.,
2008; §pogis K., Radzele A., 2007; Runce A. et al.,
20006).

However, information on aspects of financial
support and development of meat sector has not been
published yet. Taking into account that the main aim
of support payments from the EU and national support
or subsidies is to promote development of meat sector
as well as welfare level of rural inhabitants, it is very
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reached.

Such evaluation of current situation encouraged
to carry out this research, and let us highlight the
following hypothesis: the EU and national support
are important factors affecting the development of
Latvia’s meat sector.

The aim of the research was to clarify the
influence of financial support on the development of
meat sector in Latvia.

In order to
the following
defined:

1) tocharacterise main forms and disbursed amounts
of support in meat sector;

2) todescribe Latvia’s meat sector and analyse main
tendencies of meat production;

3) toinvestigate role of financial support in Latvia’s
meat sector development.

The following  materials
annual statistical data, scientific publications,
specialised literature and reports of national
governmental institutions to meet the study
objectives.

Both qualitative and quantitative research
methods were used in this study: analysis and
synthesis, data grouping, logical, and abstract
constructive methods.

aim
were

achieve the  set
research tasks

were  used:
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Results and discussion

EU and national support measures for Latvia’s
meat sector development

Latvia’s meat sector receives financial support
both from the EU budget, and from the national
budget. In order to investigate the amount of funding
Latvia’s meat sector receives every year, we have
summarised the main EU and national support
measures and disbursed amount for meat sector in this
study. As Latvia receives the EU funding since it has
joined the EU in 2004, we focused on and analysed
time period from 2004 to 2007.
EU support

The EU policy relating to meat has evolved over
many years and is increasingly focused on improving
the quality of the product; on giving farmers
confidence in their future income prospects and
on encouraging more environmentally-sustainable
farming  practices  (European = Commission,
2004). Currently, only farmers producing beef
and sheep meat receive the EU support, where
funding is allocated according to direct payments
policy.
Direct payments

Based on the changes introduced in the EU
legislation by the European Commission, all the
EU Member States had to implement a reform
of complementary national direct payments in
2007, ensuring that within the limits of granted
financing complementary national direct payments
are implemented as two types of payments:
production linked payments and decoupled
payments (Ministry of Agriculture, Republic of
Latvia, 2008).

Thus in 2007, Latvia’s meat farmers could apply
for various EU direct payments:
single area payment;
— complementary national direct payments for:
v fodder areas;
v slaughtered or exported bovine animals;
v suckling cows;
v ewes.

In 2007, the following new direct payments
were introduced and available to meat farmers:
decoupled complementary national direct payments
for slaughtered or exported bovine animals. The EU
support measures and disbursed amount for meat
sector in Latvia are summarised in Table 1.
Complementary national direct payment for fodder
arcas

Fodder area payments were granted for areas used
to obtain of rage or for graze animals. In 2007 for
fodders areas Latvia’s farmers received 3.14 mln.
LVL, which was for 10.5% less than in previous
year.

Complementary national direct payment for suckling
COWS

In 2007 the maximum amount of financing
available as complementary national direct payment
for suckling cows was LVL 1.79 mln. According to
the data arranged in Table 1 the disbursed amount of
complementary national direct payment for suckling
cows in the past four years has increased almost eight
times — from LVL 0.26 mln. to LVL 1.79 mln.
Complementary national direct payment for
slaughtered or exported bovine animals

In comparison with 2006, the total amount
of complementary national direct payment for
slaughtered or exported bovine animals available to

Table 1

The EU support measures and disbursed amount (mln. LVL) for meat sector in Latvia, 2004 - 2007

Support measure 2004 | 2005 | 2006 | 2007
Single area payment 1791 | 26.70 | 32.89 | 39.82
Complementary national direct payment
for fodder areas 3.99 4.08 3.51 3.14
for suckling cows 0.26 1.81 0.95 1.79
for slaughtered or exported bovine animals 4.45 6.57 6.92 |2.80
for ewes 0.09 0.16 0.14 0.18
Decoupled complementary national direct payment
for slaughtered or exported bovine animals | - | - | - | 4.20
Export refunds (LVL)
for pork - - - 152
for beef and veal - 6221 | - -
Source: Ministry of Agriculture, Republic of Latvia, 2008; 2007
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farmers in 2007 was smaller, as part of the financial
envelope was to be disbursed as decoupled payments
(for the production of the previous reporting period).
Consequently, the overall amount available to Latvian
farmers as complementary national direct payments
for slaughtered or exported bovine animals in 2007
was LVL 2.80 mln.
Complementary national direct payment for ewes

In 2007 the farmers who applied for the
complementary national direct payment per ewes
received LVL 0.18 mln. Disbursed amount of this
support type has not changed substantially comparing
with previous years.
Decoupled complementary national direct payment
for slaughtered or exported bovine animals

Decoupled complementary national direct
payment for slaughtered or exported bovine animals
could be received in 2007 by farmers who were
the beneficiaries of the complementary national
direct payment for slaughtered or exported bovine
animals in 2006, and who were compliant with the
single area payment eligibility provisions in 2007.
The maximum amount of financing available as
decoupled complementary national direct payment
for slaughtered or exported bovine animals was LVL
4.20 mln. in 2007.
Export refunds

The possibility to apply for the export refunds to
the definite basic and processed agricultural products
is one of the most essential attainments following the
accession to the EU. In order to be able to compete
with the world markets by exporting separate
agricultural products to the third countries, the export
refunds cover the difference between the prices of
the EU internal market and the markets of the world
(Ministry of Agriculture Republic of Latvia, 2005).
Concerning meat sector in 2007, export refunds in
Latvia were disbursed only for pork, while Latvia’s
businesses had not applied for beef.
National support

In order to foster agricultural and rural
development as well as to improve living standards
of the rural population, the state provides support or

national subsidies in addition to the EU support. In
2007, total subsidies for meat sector development
amounted to LVL 4.43 million (Table 2).

In 2007 national support for different animal
breeding sectors has increased in comparison
with the previous years. When looking at the
considerable differences in comparison with 2006
it has to be borne in mind that the year 2007 was
a complicated year for the Latvian pig sector, as
at the beginning of the year the situation became
quite critical. Negative pork market developments
were caused by the high prices of grain, export
restrictions to Russia and Ukraine, rising resource
costs and inflation as well as other factors (Ministry
of Agriculture, Republic of Latvia, 2008). In order
to ensure stabilisation of pig sector and raise the
competitiveness of outputs, Latvia’s government
notably raised amount of subsidies (more
than 3 times in comparison with 2006) for pig
sector.

Development of meat sector in Latvia

In order to analyse the influence of financial
support on the development of meat sector in Latvia
we have described and investigated main tendencies
of animal breeding and meat production. Taking
into account that pork, beef, veal, and poultry are
the major meat products in Latvia; however, other
kinds (mutton and goat meat, horse meat, rabbit
meat) are also produced in small quantities and that
development of meat sector is closely related to the
development of cattle, pig and poultry sectors, we
have given short overview on these sectors and their
main development tendencies.

In the past four years there can be observed
tendency showing that the number of pig and cattle
herds constantly decreases. For example the number
of cattle herds during 2004 and 2007 has decreased
by 31%, but number of pig herds during 2006 and
2007 - by 16%. Although the overall number of pig
herds has decreased, the number of pigs grew from
347.1 thousand in 2006 to 357.9 thousand in 2007,
representing the increase of 4%. Here we would like
to point out that with the state support, the number

Table 2
National support measures and disbursed amount (mln. LVL) for meat sector, 2004 - 2007
Measures 2004 | 2005 [ 2006 [ 2007
Support for breeding and animal growing in cattle — breeding sector 0.12 | 0.20 |0.30 |0.36
Support for breeding and animal growing in pig — breeding sector 0.73 1081 L1 3.9
Support for breeding and animal growing in sheep — breeding sector 0.05 [0.06 |0.II 0.09
Support for breeding and animal growing in goat — breeding sector 0.03 10.04 [0.04 |0.08
Total support for meat sector development 093 [ 1.1 155 | 4.43
Source: Rural Support Service, 2008
Economic Science for Rural Development Nr. 20, 2009 15
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Table 3
Number of pig, cattle, sheep and goat herds and animals in Latvia, 2004— 2007
| 2004 [2005 [2006 | 2007
Number of herds
Pig herds 2543 3875 3382 2835
Cattle herds 71802 | 64255 | 56349 | 49605
Sheep herds 3372 3729 3932 4172
Goat herds 1699 2126 2385 2634
Number of animals
Pigs 340296 | 320861 | 346993 | 357974
Cattle 376547 | 396498 | 403694 | 390808
Sheep 30913 | 42697 | 54212 | 62345
Goats 6759 8626 10552 | 12320
Source: Agricultural Data Centre, 2008
100%
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Source: Central Statistical Bureau of Latvia, 2008; 2007; 2006; 2005

Figure 1. Distribution of total pigs by the number of pigs per farm in Latvia (%), 2004 - 2007

of sows in herds was preserved and even increased
slightly over 2007.

Positive development tendency of sheep and goat
sectors, where the number of herds and animals in the
past four years has significantly increased can be also
observed (Table 3).

Analysing the division of number of pigs by farm
groups it was concluded that within changes in the
pig farms structure, regrouping and restructuring of
pig sector has occurred and still takes place. In 2004
bigger share of total pigs (expressed in percentage)
was concentrated in farms with more than 5000 pigs
(36%) and in farms with 10 to 99 pigs (16%). But in
2007 more than half of all pigs —52%, were bred in the
largest farms (with more than 5000 pigs) (Figure 1).

Although changes in distribution of total cattle
by number of cattle per farm were not as significant
as in pig sector, similar restructuring processes can

be observed in cattle sector. Tendency shows that in
2004 bigger share of total cattle was concentrated in
farms with 10 to 99 cattle (34%) and 3 to 9 cattle
(30%). But in 2007 almost half of all cattle were bred
in farms with 10 to 99 cattle (47%) and in farms with
100 to 299 cattle (15%) (Figure 2).

According to C. Hubbard and co-authors (Hubbard
C. et al., 2007) one of the major factors driving these
structural changes has been technology where most
important factor encouraging the development and
uptake of productivity enhancing technologies has
been the successful attraction of the EU and national
funding.

The sector of breeding the specialised meat cattle
is comparatively new; its development was started
just 14 years ago by commencing to breed the cattle of
the Sharole, Hereford, Limousine and Angus breeds
(Ministry of Agriculture, Republic of Latvia, 2005).
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Figure 2. Distribution of total cattle by the number of cattle per farm in Latvia, 2004 — 2007
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Figure 3. Changes in the number of meat breed’s cattle in the monitored Latvian herds, 2005 - 2007

Table 4

Meat production in Latvia (tons), 2004-2007

Type of meat 2004 2005 2006 2007
Beef and veal 21587 20444 20684 22755
Pork 36808 38450 37812 40433
Mutton and goat meat 365 428 439 493
Poultry 14265 17203 20608 20551
Other 208 194 202 184
Total amount of meat (slaughter weight) 73233 76719 79745 84416

Source: Central Statistical Bureau of Latvia, 2008a; 2006a

However, analysing the data from 2004 to 2007 we
can conclude that a national support programme
(Support for breeding and animal growing in cattle
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— breeding sector) and the EU support measures have
positively influenced development of beef sector in
Latvia (Figure 3). If in the year 1997 there were only
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few hundreds of specialised meat breed animals and 4. Central Statistical Bureau of Latvia (20006)
their crossbreeds in Latvia, then in 2007 this number Agricultural Farms of Latvia 2005. Collection of
was 16 095 animals (Agricultural Data Centre, 2008). Statistical Data. Riga: Central Statistical Bureau
This is a remarkable progress for the sector which of Latvia, 36 p.

previously was not developed. 5. Central Statistical Bureau of Latvia (2005)

Increasing number of animals has promoted Agricultural Farms of Latvia 2004. Collection of
production of meat. In 2007 beef and veal production Statistical Data. Riga: Central Statistical Bureau

has increased for 5%, pork production — for 9%, of Latvia, 36 p.

mutton and goat meat production — for 26% in 6. Central Statistical Bureau of Latvia (2008a)

comparison with 2004 (Table 4). Agriculture in Latvia 2007. A Brief Collection of

In total, the analysis of main development Statistical Data. Riga: Central Statistical Bureau

indicators (number of livestock population, farm of Latvia, 36 p.

size, meat production amounts) of Latvia’s meat 7. Central Statistical Bureau of Latvia (2006a)

sector shows that, although the time period from Agriculture in Latvia 2005. A Brief Collection of

2004 to 2007 is a relatively short for a robust Statistical Data. Riga: Central Statistical Bureau

analysis, since the EU accession there have of Latvia, 36 p.

been some significant changes in Latvia’s meat 8. European Commission (2004) The meat sector

sector. in the European Union. http://ec.europa.

eu/agriculture/publi/fact/meat/2004

Conclusions en.pdf ,

1. Structural change has been the principle 9. Hubbard C., Podruzsik S," beard L. (2007)
characteristic of the Latvian meat sector in recent Structural Change anfi Distribution Of_ Support
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2. The data analysis shows that the total number sp07hu01.pdf .
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reproductive material (sows, specialised meat (2,007) 45”“‘””” qnd Rural Areq of Latvz.a.
breed’s cattle), which are influenced by the EU and Riga: Ministry of Agriculture Republic of Latvia,
national support — are favourable in order to ensure 15,2 p- . ) )
the increase of meat production in the next years. 13. Ministry Of Agriculture Republic of LatYla

(2005) Agriculture and Rural Area of Latvia.
Riga: Ministry of Agriculture Republic of Latvia,

Bibliography 129 p.

1. Agricultural data centre (2008) Gada parskats 14, Romanova D. (2008) Development of Economic
par  2007. gadu. http://www.ldc.gov.lv/v/lv/ Basis of Meat Production in Latvian Agriculture.
gada_parskati/LDC_rezultati.pdf International Scientific Conference Proceedings

2. Central Statistical Bureau of Latvia (2008) . Research for Rural Development 2008”,
Agricultural Farms of Latvia 2007. Collection of Jelgava: Latvia University of Agriculture: pp.
Statistical Data. Riga: Central Statistical Bureau 8-15.
of Latvia, 48 p. 15. Runce A., Nudiens J., Lujane B. (2006) Galas

3. Central Statistical Bureau of Latvia (2007) Skirnes vai krustojuma dzivnieku izvéle Latvija.
Agricultural Farms of Latvia 2006. Collection of Lauksaimniecibas dzivnieki un to produkcija
Statistical Data. Riga: Central Statistical Bureau biologiskaja  lauksaimnieciba: ~monografija.
of Latvia, 44 p. Sigulda: SIGRA - 121.-126. Ipp.

18 Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



D. Popluga, K. Spogis Influence of Financial Support on Development of Meat Sector in Latvia

16. Rural Support Service (2008) Database. http:// Nations, Rome. - 85 p.
www.lad.gov.lv/index.php?d=125 18. Spogis K., Radzele A. (2007) RaZosanas

17. Steinfeld H., Gerber P., Wassenaar T., Castel koncentracijas, specializacijas un intensifikacijas
V., Roslae M., de Haan C. (2006) Livestocks ietekme uz darba razigumu lauksaimniecibas
long shadow: environmental issues and options. uznémumos. LLU  Raksti, 19 (314):
Food and Agriculture Organization of the United 16.-28. 1pp.

Kopsavilkums

Gala vésturiski ir bijusi un joprojam ir viena no svarigakajam Latvijas iedzivotaju uztura sastavdalam, kas
nodroSina organismam nepiecieSamas olbaltumvielas. Paslaik galas razoSana un parstrade ienem nozimigu
lomu lauksaimniecibas precu produkcija un lauksaimnieku ienakumu veidosana. Lai sekmétu galas nozares
attistibu, ka arT paaugstinatu dzives ltmeni lauku teritorijas iedzivotajiem, Latvijas galas nozare, kas ietilpst
ES koptirgus organizacija, sanem ES atbalsta maksajumus un valsts atbalstu jeb subsidijas. Pétijjuma mérkis
bija noskaidrot atbalsta politikas ietekmi uz galas nozares attistibu Latvija. Lai sasniegtu izvirzito mérki, tika
definéti sekojosi petljuma uzdevumi: 1) noskaidrot galvenos galas nozares atbalsta maksajumu veidus un
apmgcrus; 2) raksturot galas nozari un galvenas tas attistibas tendences Latvija; 3) noskaidrot atbalsta politikas
lomu kopgja galas nozares attistiba. P&tijuma rezultati liecina, ka atbalsta politika ir devusi loti lielu stimulu
nozares attistibai, jo Latvija ir palielinajies kopgjais ctiku, liellopu, aitu un kazu skaits, ganampulkos tiek
ievesti gan genétiski augstvertigi galas liellopi, gan ctikas ar lielaku diennakts vidgjo dzivmasas pieaugumu
un liesas galas procentualo saturu, ka ar notiek ctiku un liellopu audzésanas saimniecibu restrukturizacija un
koncentracija.
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Abstract

Cheeses made of goat and sheep’s milk belong to the category with the largest share in the overall production
of cheese products in Greece. More specifically, feta cheese, which is a soft cheese made of goat and sheep’s
milk, holds a significant position in the total industrial production of this sector. Following the European
Commission’s ruling to establish Greek feta cheese as a product of protected designation of origin (P.D.O.),
major opportunities have been created for exports and further development. The present paper is based on a
survey conducted on a sample of cheese-making enterprises in Greece. The collection of the data was made
using a specially prepared structured questionnaire. The objective of the study is to examine the competitiveness
of cheese-making enterprises, and explore the possibility of their receiving funding, as a driving force for
agricultural development and for the exploitation of the goat and sheep farming sectors. In order to study the
competitiveness of cheese-making enterprises, an assessment of basic financial results was carried out. Finally,
a grouping of the cheese-making enterprises was attempted, as regards the main economic parameters that
are linked to their competitive profile. The results of the survey are expected to facilitate the implementation
of rural policy measures that will improve the competitiveness and economics of the enterprises in question.
This paper is based on the research carried out within the framework of the project entitled “Investigation of
investments potential for modernisation and development of milk processing units: the case of cheese-making
units in Central Macedonia, Greece” and funded by the Researches Committee of Alexander Technological

Educational Institute of Thessaloniki.

Key words: competitiveness, economics, feta, cheese-making enterprises.

Introduction

Animal breeding in Greece is a particularly
significant primary production sector, due to the
country’s long tradition in this field. Sheep and
goat farming is one of the most dynamic sectors in
animal production, with a contribution to the total
agricultural income of approximately 20%. This type
of farming is viewed as a popular option in the current
framework of agricultural economy in Greece; its
share in the total gross animal production value and
total agricultural production value is approximately
45% and 15% respectively (Papatheodorou et al,
2006). Sheep and goat farming also has an added
importance for Greece, given the fact that it is
practised in mountainous-disadvantaged regions that
cannot be valorised in any other way. Overall, it is an
extensive form of activity, with an impressive number
of stabled-intensive farming units being developed in
recent years (Ministry of Agricultural Development
and Food, 20006).

Approximately 100.5 million sheep and goats are
currently bred in the EU. The major players in sheep
breeding are Great Britain with 24.4 million, Spain

20

with 22.5 million, Greece with 9.1 million animals,
France with 8.8 million, and Italy with 8 million
(EUROSTAT, 2005). As regards goat breeding,
Greece tops the list in Europe with 4.8 million
animals, followed by Spain with 2.9 million, France
with 1.2 million, and Italy with 960 thousand animals
(EUROSTAT, 2005).

The dominant form of Greek sheep and goat
breeding farms consists of small, family-run,
extensive breeding units, which differ greatly as
regards their size, stabling facilities, production
level, etc. In recent years, the number of small,
nomadic-style units seems to be reducing, and large,
organised, “closed”’-type units seem to be prevalent
(Apostolopoulos and Rogdakis, 1996; Hadjigeorgiou,
et al., 1999; Karagiannis and Tzouvelekas, 2005).
More specifically, it is estimated that 110,000 families
are involved in sheep and goat dairy farming, with
the production of milk amounting to 1.1 million tons
(which is equal to 25-30% of the amount produced in
the European Union). Meat production is at a level of
115 thousand tons (Ministry of Rural Development
and Food, 2006). The largest quantity of goat and
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sheep’s milk (about 75%) is used for the production of
cheese products (feta cheese, kasseri) on an industrial
level and at family businesses (cottage industry). The
remaining amount is either used for the production
of other traditional products (e.g., yoghurt) or for
self-consumption by the producers (Ministry of Rural
Development and Food, 2007).

In 2005, the production of cheeses made of
sheep or goat’s milk amounted to 75.3% of the
total cheese production volume of Greece. More
specifically, soft sheep/goat cheeses constitute the
predominant category, since their contribution to the
total production is calculated at 59.5%. The above-
mentioned category is estimated to have accounted
for 73.1% of the total amount of domestically-
produced cheeses that were consumed in 2004; it is
also the category with the largest export activities in
comparison to the other types of cheese (the export
volume of this particular category in relation to
the produced quantity was equal to 37.7%) (ICAP
2000).

Feta cheese belongs to the group of soft sheep/goat
cheeses and is the type of cheese which has always
held the greatest share in the total production of cheese
products (52.9% in 2004) (ICAP 2006). According to
the Greek legislation, traditional feta is a soft white
cheese in brine that is produced from sheep’s milk or
amixture of sheep and goat’s milk (the share of goat’s
milk is up to 30%) in regions of Greece designated by
the law (Greek Codex Alimentarius, 1998). Based on
the Regulation 1829/2002/EC, Article 2, feta cheese
was established on the register of Greek “Protected
Designation of Origin” (P.D.O.) cheeses and, since
October 15, 2007, it can only be produced exclusively
in Greece (Commission Regulation, 2002). The
establishment of feta cheese as a PDO product has
resulted in an increase of its export volume, as a
cheese that is internationally acclaimed. Feta and
teleme cheese accounted for 42.6% of the total cheese
products exported from Greece in 2004 (16.5% of
the produced quantities of these particular types of
cheese is exported). The main importing countries are
Germany, Great Britain and Italy (ICAP 2006).

The number of enterprises involved in feta
cheese production is significant; they are mainly
located around the regions of Thessaly, Macedonia,
Peloponnese, and Epirus. These specific regions
represented 81% of the total production of feta in
2005 (NSSG., 2006).

Feta production enterprises are characterised by
a wide dispersal, and the existence of a large number
of small and medium-sized cheese making facilities
(mostly of a local character) as well as some large
industrial units. The small and medium-sized feta
production enterprises seem to face problems in
locating the funding that is required for investments
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to be made in mechanological equipment, for the
upgrading of their production facilities and the
standardisation of their products (ICAP, 2006). It is
worth noting that only five large-scale feta production
enterprises account for 31% of the total produced
volume. The major producers of cheese products
use modern machinery, which is regularly renewed
in order to effectively respond to the requirements
and new conditions of the marketplace. Within this
framework, they apply standardisation practices to a
large percentage of their production, thus supplying
their products in various forms and packaging
suggestions that have become increasingly popular
in recent years. Certain industrial units have also
been involved in the acquisition or takeover of small
and medium-sized production units, thus achieving
economies of scale.

The objective of this paper is to examine the
economic profile of the cheese making enterprises
and the prospects for improving their competitive
profile. Furthermore, an attempt is made to define the
typology of the enterprises in question, in order to
draw conclusions regarding their potential for further
development, as a driving force for a substantially
competitive sector of the rural economy.

The tasks of this research are:

— to examine the financial status of the cheese
making enterprises;

— to arrange the cheese making enterprises into
groups according to their basic economic
parameters;

— to study any statistically significant differences
that exist among the cheese making enterprises
as regards the identified economic parameters;

— to discuss the restructuring requirements of the
cheese making enterprises;

— to explore any correlations between the above-
mentioned economic parameters.

Materials and methods

The region selected for the application of this
research is one of the most productive regions of
Greece, both as regards the production of sheep and
goat’s milk, and in feta cheese production. It is the
Region of Central Macedonia, which comprises the
Prefectures of Thessaloniki, Kilkis, Imathia, Pieria,
Serres, Pella and Halkidiki. The variety of the
production conditions in these areas, along with the
significant quantities of produced feta cheese, allow
for a generalisation of the results of this research for
the whole of Greece, without any major deviation
from the real picture. The technical-economic data in
this study refer to the period 2007-2008, and were
collected using specially structured questionnaires.
This manuscript is based on the research carried
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out within the framework of the project entitled
“Investigation of investments potential for
modernisation and development of milk processing
units: the case of cheese-making units in Central
Macedonia, Greece” and funded by the Researches
Committee of Alexander Technological Educational
Institute of Thessaloniki.

The sampling method that was used to determine
the sample was proportionate stratified sampling
per region and size of the cheese making units
(Apostolopoulos, et al., 2001; Galanopoulos, ef al.,
2006). Thus, the sample consists of 32 cheese making
enterprises, a figure that represents 68% of the total
number of businesses in the selected areas. The cheese
making enterprises included in the sample mainly use
sheep and goat’s milk in their production process,
and specialise in the production of “feta cheese”.

Based on the technical-economic data of the units
in the sample, we can identify their basic economic
results. The data used for the implementation of
the research were a) gross revenue, b) total annual
fixed capital expenses, c) variable capital cost, d)
wages for permanent staff, e) production capacity, f)
loan size, and g) capital stock. The term production
capacity is used to denote the amount of raw material
(milk) in tons that the cheese making enterprise is
able to process during an 8-hour shift. The selected
economic parameters are particularly important,
since they are factors that play a major role in
restructuring the operations of cheese making units
and improving their competitiveness (Doll and
Oragen, 1984; Kitsopanidis and Kamenidis, 2003).
The questionnaires were then used to record the
educational level of the enterprise owners in the
sample, the application of quality assurance systems,
the employment of specialised geotechnical engineers
to be responsible for the production process and
quality management, and the potential of securing
funds through subsidy programmes. The study of
these parameters is related to the capacity of the
enterprises to produce high-quality cheese products,
and to be included in subsidy programmes for their
restructuring and modernisation, in order to improve
their overall competitiveness.

Based on the above-mentioned economic results,
Hierarchical Cluster Analysis was used to develop
the typology of the cheese making enterprises.
Ward’s criterion and the Squared Euclidean Distance
were used to form the clusters (Hair et al. 1995,
Sharma 1996). The analysis was carried out using
the SPSS V. 11.5. The stability of the results of the
Cluster Analysis, in relation to the order in which the
cheese making units were entered in the analysis, was
checked with the help of the PermuCLUSTER v.1.0.
software (Spaans and Van der Kloot, 2004).

Finally, Pearson’s Correlation coefficient was
used to examine the relations between the selected
economic parameters.

Results and discussion

The Hierarchical Cluster analysis identified
two clusters of enterprises: the first cluster consists
of 20 enterprises (62.5%), and the second one
consists of 12 enterprises (37.5%). The first level
cluster analysis, based on the defined parameters, is
presented in Table 1. Table 2 includes the divergent
trends in the selected economic parameters for each
cluster of cheese making enterprises. Based on the
data presented in Tables 1 and 2, we see that the
enterprises in cluster C, present a high capital stock,
but a low variable capital cost, low annual fixed
capital expenses, a small production capacity and a
small loan size. The enterprises in this cluster seem
to attain a lower gross revenue and higher wages for
permanent staff. The enterprises in cluster C, present
a high level of annual expenses and variable capital
cost, and are also characterised by a large loan size
and a high production capacity. These enterprises
have a limited capital stock, and seem to attain higher
gross revenue and a lower wages for permanent staff.
According to the cluster analysis, the enterprises in
the first cluster have a low turnover, and operate
from old building facilities, using outdated mechanic
equipment. They can only process a limited amount
of primary and secondary materials, and have high
costs for permanent staff. These enterprises are
mainly financed by owned capital stock

The enterprises in the second cluster operate in
modern building facilities using the latest equipment,
and achieve a high turnover. Their production
capacity is high, they can process large quantities of
sheep and goat’s milk and secondary materials, and
they exercise better management practices as regards
the employment of staff. However, these enterprises
depend on loan capital to a great extent, and have a
low capital stock level.

Based on the correlation coefficient R? (Table 1),
the relative significance of the variables, that were
used for the formation of the clusters is presented in
descending order: Loan size, production capacity,
total annual expenses, permanent staff expenses,
capital stock level, variable capital cost and gross
revenue.

At the next stage, the second level profile for both
clusters of cheese making enterprises was examined
(Table 3). The following parameters were selected in
order to study the second level profile:

1. Application of Quality Assurance Systems (2
options)
2. Educational level of owner (3 options)
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Table 1
Economic characteristics of the cheese making enterprises in the clusters
i —
‘C_‘Q v TN % ~ é = ::? c§ A~ % — é ~
Clusters of ég% %T)m 8 = 22w | Lo S8 S x
cheese making <§§ Eg% ag ;;’ég ééa gé% 23
enterprises = 5 8 28 g0 eS8 =] & SE| 3 E 2.8
ERS1E T |5 |=YEEFTE S| ET
~ > (@)
Cluster 1:
Mean 122,430° 1,185,500? 60,482° 7P 117,850  711,380> 1067212®
Size 20 20 20 20 20 20 20
Cluster 2:
Mean 165,264* 871,667" 215,679* 15° 85,333*  919,492* 1,274,371*
Size 12 12 12 12 12 12 12
Mean 138,493 1,069,688 118,675 10 105,656 789,422 1,144,897
R* 0,370 0,345 0,886 0,779 0,366 0,300 0,169

*Means located in the same column and followed by a different letter, present a statistically significant difference, at a
significance level 0=0,05, according to the results of the t- test (Toothacker, 1993).

Table 2

Economic parameter trends in relation to the cluster means

Economic Variables

Total Annual Expenses

Capital Stock Level
Loan Size

Production Capacity

Permanent Staff Expenses

Variable Capital Cost

Gross Revenue

Clusters
C, C,
$§ 1
+ 3
$§ 1
$§ 1
+ 3
$§ 1
$§ 1

3. Inclusion of enterprise in a subsidy programme
(2 options)

4. Employment of geotechnical engineers (2
options)

5. Potential for further modernisation and expansion

(2 options)

It is observed in this table (Table 3) that the
cheese making enterprises in cluster C, present a
limited employment of specialised Geotechnical
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Engineers; they also have a low potential for further
modernisation and expansion, and only a small
percentagehavebeenincludedinsubsidyprogrammes.
It is worth noting that a significant number of these
enterprises (40%) do not apply integrated quality
assurance systems, and the educational level of
their owners is equivalent to secondary school level
(60%). The cheese making enterprises in cluster
C, present a substantial employment of specialised

23



S. Aggelopoulos et al.

Economics and Competitiveness in Secondary Agricultural Production:

the Case of Feta Cheese in Greece

Geotechnical Engineers; they have an increased
potential for further modernisation and expansion,
and a large percentage of these enterprises are
included in subsidy programmes. All the enterprises
in the cluster apply integrated quality assurance
systems, and the educational level of their owners is
high (Tertiary education: 58%).

Next, the correlations of the economic parameters
of the cheese making enterprises were examined
using Pearson’s Correlation coefficient. This analysis

detected a positive very strong statistically significant
correlation between the variable capital cost and the
gross revenue (r=0.772, p=0.001), a positive strong
statistically significant correlation between the total
annual expenses and the gross revenue (7=0.544,
p=0.001) as well as a positive moderately strong
statistically significant correlation between the
production capacity and the gross revenue (»=0.354,
p=0.047). Furthermore, a positive strong statistically
significant correlation was detected between the

Table 3
Second level profile of the clusters
Cluster 1 (C)) Cluster 2 (C,)
Socio-economic N:20 N:12
Factors
No of o No of o
enterprises (%) enterprises (%)
YES
b a
Application of 12 60 1 2
Quality
Assurance Systems NO
8 40 1 8
Higher
4 20° 7 582
Educational level of Secondary
owner 12 60° 4 330
Elementary
4 20° 1 9s
YES
Inclusion of 6 300 8 67°
enterprise
in a subsidy NO
programme 14 70 4 33
YES
3 15° 10 832
Employment
of geotechnical NO
engineers
17 85 2 17
YES
b a
Potential for further 4 20 12 100
modernisation and
expansion NO
16 80 0

*For each parameter percentages (%), in the same line and followed by a different letter, present a statistically significant
difference, at a significance level 0=0,05, according to the results of the Exact y*-test (Metha and Patel, 1996).
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r=0.544

Gross

Total Annual
Expenses

Variable

Revenue

=0.772

r=0.354

Capital Cost

I r=0.556

Production
Capacity

Figure 1. The correlations of the economic parameters

production capacity and the variable capital cost
(=0.556, p=0.001). The correlations of the economic
parameters are presented in Figure 1.

The above-mentioned correlations show the high
dependence of the high productivity levels of these
enterprises on the processed quantity of sheep and
goat’s milk. In addition, the major effect of the fixed
capital on the formulation of a high turnover and the
attainment of high productivity is also observed.

Conclusions - Proposals

Through the application of Hierarchical Cluster
Analysis it was possible to highlight and provide a
detailed description of various types of cheese making
enterprises with particular economic and production
characteristics. The results show that the enterprises
in the first cluster present several weaknesses.
The existence of outdated building facilities and
insufficient mechanic equipment restricts their
capacity to process raw material (sheep and goat’s
milk) to only a limited amount, thus leading to a low
turnover. These enterprises seem to face problems
in securing capital in order to realise the necessary
investments in equipment, and to upgrade their
production units. They are primarily financed by
owned capital stock. The enterprises in the second
cluster appear to be more modern as regards their
building facilities and machinery. The cutting-edge
equipment of the enterprises in question leads to a
better valorisation of the workforce, a reduction
in the cost of use of the “labour” coefficient, and a
high turnover also. The latter enterprises have a high
production capacity, and thus make use of large
quantities of sheep and goat’s milk. Nevertheless,
these enterprises mainly spend loan capital for their
modernisation, and their capital stock value is low.

As we can see in the typological analysis, there
are many cheese making enterprises that face
problems in securing capital in order to realise
essential modernisation tasks (Cluster C,). What is
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recommended is that they are included in subsidy
programmes, but only if this step is accompanied by
a parallel increase in their production capacity (there
are substantial subsidy programmes available for the
modernisation of processing enterprises, based on the
Development Law and the Operational Programme
of the Ministry of Rural Development). More
specifically, through their inclusion in the NSRF
(National Strategic Reference Framework) offered
by the EU, it is expected that the required financial
resources will be secured, on favourable financing
terms. The modernisation of the enterprises in cluster
C, will lead to an increase in their productivity levels.
These cheese making enterprises will have to invest
in the application of quality assurance systems, since
a large percentage of the enterprises in question do
not apply such quality management methods. The
employment of specialised geotechnical engineers
will lead to an improved implementation of such
practices by these enterprises.

As regards the cheese making enterprises in
Cluster C,, what is recommended is a further increase
in the owned capital and the capital stock, along
with a gradual reduction of the dependency of this
cluster’s enterprises on loans (Cluster C,). The cheese
making enterprises in this cluster are in a position
to make special investments in quality issues in
order to increase their competitiveness and be in a
better position to respond to the challenges and new
conditions of the market.
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Abstract

The volume of the agricultural production depends, most of all, on the quantity and type of the factors applied
in production. Changes of the production resources and the efficiency of their utilisation may become a marker
to assess the situation of farms and predict the development of agriculture. Production resources in agriculture
allow achieving specific volume of production, which is directly transferable on the amount of the gained
profit.

Farms are distinguished by different rates of development, which is conditioned by many factors. Apart from
the external factors (components of the environment), one should point to the internal conditions of the farm.
It is estimated that the internal forces are decisive in achieving success on the market on particular conditions
(country, region). It all depends on the entities themselves — how they would use their chances offered by the
environment and actions they would take to avoid danger.

The external environment has a great influence on the entity, complicating the situation and hindering decision
taking and effective management. Many businesses cope in a changing environment, while others are liquidated,
which is a mark of the role of the business’s internal potential (Adamowicz 2002). The potential is related to
both, the material factors of production (such as the soil, labour force resources, fixed and current assets, etc.),
and the non-material factors (knowledge, skills, competence of the management, access to information, etc.).
Winning the competitive advantage is possible when the business has appropriate resources at its disposal and
uses them efficiently.

The material will present the diversification in the use of the production potential on the Polish farms, depending
on their market activeness (relations with the environment). The analysis covers the soil and labour resources.
The main emphasis will be placed on the efficiency of using these resources on farms with diversified relations
with the environment (market). It will also present the general development trends for farms in Poland, together
with their connections with the market.

Key words: production resources, private farms, market agriculture output, agricultural land area.

Introduction

Farming activity on the market economy
conditions poses high requirements for an agricultural
producer. Agriculture in Poland included in the
European Union structures must stand up to the
Western European competition. Such a situation
requires good management of an agricultural
enterprise, so that it can find its place in the changing
environment.

At present it is more and more often emphasised
that the environment is more and more “complicated”
for enterprises. The original natural environment
is enlarged with subsequent elements, directly or
indirectly affecting the units functioning there. On
the present farming conditions, farmers do not have
the complete freedom to take production decisions;

1
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they are often dependent on numerous environmental
conditions.

At the present stage of development of agriculture,
the change of appropriation of agricultural products
from the internal use farm (internal consumption)
into delivery to market (commodity) takes place more
and more often. In order to stand up to the challenge,
farmers are obliged to apply modern production
methods, in case of which internal production
resources (own outlays) are not sufficient. So the role
of production resources of industrial origin (from
outside the farm) is growing, which is related to the
role of environment in the functioning of farms.

InPoland there is a big group of the so-called social
farms, in which agricultural activity is not run in order
to sell their products (Sikorska A., 2003). About 46%

Study undertaken within the framework of a grant of the Ministry of Science and Higher Education No N115 0439 33.
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of individual farmsteads functioning in Poland do not
run market activity, 6% do not run agricultural activity
at all and only 48% are farms producing mainly for
the market (PSR, 1996, 2002). Therefore the study
encompasses the problem of relations of farmsteads
with the environment and presents one of the issues
related to the use of production potential, depending
on the market activity of farms (interrelations with
the environment).

In order to implement the production process in an
enterprise it is required to possess specified resources,
indispensable to run the production process, mainly:
land, work and capital. The study includes an analysis
of land and work resources as well as the effectiveness
of use of those resources in farms of varied relations
with the environment.

The size of production that can be produced in a
certain time by an enterprise with certain production
resources and specified production methods is called
the production capacity. So production capacity
depends directly on the size of resources and the
ability to use them. There can be many possibilities
to use the possessed resources, but their size in a
farmstead is most often fixed and limited; thus it is
difficult to change it in a short term. The level of some
production factors can be changed quite fast, whereas
a change of the level of other factors can take a long
time. In individual farmsteads it is often impossible
on the account of natural limitations. The resources of
production factors in agriculture are characterised by
limited mobility. It is related mainly to land. There is
no possibility to “move” it from one place to another
as need arises. A farmer who wants to enlarge the
area of a farm (increase land resources) will not do
that, if there is no land supply in the area (possibility
to purchase it or lease). It means that agricultural
land is subjected to limited transfers. Thus one
should pay special attention to the effectiveness of
its use. According to Zigtara (2000), the issue of land
resources and work plays a very important role within
the framework of the problem of balance between
those production factors in farmsteads. The lack of
such balance is the reason for difficulties not only in
agriculture, but in the whole economy. Therefore this
issue is still up to date and worth studying.

Another factor analysed in the study constitutes
work outlays. High workforce resources are
characteristic for Polish agriculture. In 2007 the
agricultural sectoremployed 15.6% of the total number
of people who produced 2.7% of gross domestic

1

it was even 7.2%.

product!. So, the effectiveness of people employed
in agriculture is low. Despite this fact Poland is
the producer of a number of products: agricultural,
horticultural and of animal origin important in the
world and in Europe.

Objective and research methods

This study is aiming at specifying the
effectiveness of the use of production resources in
individual farmsteads in Poland depending on their
relations with the market and environment®>. The
main emphasis was put to differences in the level
of effectiveness of land and work. At the beginning
resources possessed by farms are presented, and then
the effectiveness of their use is emphasised against the
background of the general tendencies of agricultural
development. For the purpose of analysis, farmsteads
running agricultural accounting in relation to FADN
(Farm Accountancy Data Network) were selected.
From the total number of farms, 610 were selected
by drawing lots, from which group 225 were selected
on purpose, so that groups of farms of the economic
size from 4 to 40 ESU are represented as well as
five most common production types (field farming,
milk farms, farms with the pasture system, farms
growing granivore animals and mixed). A group of
farms selected this way was divided according to the
environment relations index. In order to design this
index, systematic approach was adopted, taking into
account elements of the farm “input” and “output”
interrelations (Steffen G., Born D., 1987). For the
purpose of setting input factors, the following factors
were taken into account: outlays for the active assets,
farmers’ use of services, of the hired workforce, of
the purchase of production materials from long-term
suppliers, of hired financial resources (e.g., loans)
as well as elements such as participation in training,
ODR (Agricultural Advisory Service Centre)
consulting, land lease, co-operation with science,
and computer use. The output factors include: share
of commodity production in the size of the created
(global) production, sale to long-term customers,
rendering services, participation in organisations,
producer groups, and work outside of the farm, land
lease, and environment protection activities. As the
importance of various input and output factors varies
in relation to the assessment of interrelations with
the environment, the weighted assessments were
introduced. At the next stage of research, farms were
grouped according to the size of an index. For this

Share of agriculture in the production of gross domestic product in Poland has been systematically decreasing. In 1990

2 The notion of environment of farms according to Wo$ [1996] can be understood as everything happening outside of a

farm.
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purpose, every year farms were ranked from the
lowest to the highest value of the index and a division
into groups with the use of quartiles was made. So, a
group of 25% units of the group with the index value
below the value of the first quartile (Q,) was selected
as group I, 75% of the group with the index value
above Q, and below Q, as group II and 25% above
quartile three (Q,) as group III. In the groups selected
this way, the assessment of size and effectiveness of
the used land and work resources was made in the
period of 2004-2006. Every year different objects
could belong to different groups; therefore based
on the results generated this way one cannot make a
conclusion related to changes of the examined features
in certain units. For this reason the main focus was
on the horizontal analysis and interrelations between
groups in a certain year.

The study uses source materials of the
community of Polish FADN, European
Statistical System and own research run in the
selected farms.

Land and workforce resources in Polish

agriculture

Land resources constitute an important element
to specify the production potential of agriculture.
They constitute the physical basic of agricultural
production, but land is also the seat of this production.
The general volume of agricultural production is the
product of the surface of land used for agricultural
purposes and its unit effectiveness (Wos A., Tomczak
F., 1979). Among the European Union countries,
Poland is a leader possessing largest resources, even
though in 2000 some marginal soils were excluded
from use (Figure 1).

The examined farms were characterised by a
relatively big area of arable land (Table 1). On
average the surface was from 20,8 ha in 2004 to 23
ha in 2006. Along with the increase of relations with
the environment, the surface of farms was growing
every year.

It proves that farms with a bigger surface

maintained more intense contacts with the
18500
18000 -+
17500 +—
17000 +—
2
2 16500 -+
16000 +— —
15500 +—
15000 +—
14500 |-
2000 2001 2002 2003 2004 2005 2006
Years
Source: Eurostat.
Figure 1. Changes in land resources in Poland in the period of 2000-2006 [thousands of PLN/ha]
Table 1
Surface of own and leased arable lands in the 2004-2006 period in the examined farmsteads
Farms from | Surface of arable lands [ha] in the period Surface leased [ha] in the period
group 2004 2005 2006 2004 2005 2006
I* 18.2 19.4 19.9 3.6 4.9 4.8
Ir** 219 22.6 229 4.8 5.8 5.7
T 22.2 23.7 26.5 5.8 5.7 8.1
* group I - 25% of farms of the index value below the value of the first quartile (Q)),
#* group II - 75% of farms of the index value above Q, and below Q,,
**% group III - 25% of farms above the third quartile.
Source: author’s research
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environment. One should also notice that in the years
subject to the examination, there was an increase of
the size of farms (including also leased arable land). In
units with the smallest relations with the environment
this increase was about by 9%, whereas in the largest
by 19%.

Besides land resources workforce resources
constitute a factor determining production capability
of farmsteads. Among the European Union countries
Poland has the largest number of people employed
in agriculture (also per 100 ha of arable land). And
even though employment in the agricultural sector in
Poland has been decreasing (in 2003 it was 17%, and
in 2007 — 15.6% of the total population), it is still
a high index in comparison to the European Union
countries (stat.gov.pl).

Workforce resources, measured in work units
(fully employed people - annual work units)
according to the normative time of work of 2200
hours/year in the examined farms are presented
in Table 2.

With the increase of relations of farms with the
environment work outlays, including hired work
have been increasing. But the use of hired workforce
in farms in Poland is insignificant. Only in farms of
the highest index of relations with the environment
those resources were about 0.4 AWU. It is related to
the surplus of workforce in individual family farms
in Poland.

Despite the surplus of workforce in individual
agriculture there is a group of farms searching hired
workers. Still shortages of workforce in individual
agriculture have been a marginal phenomenon. In
2005 they occurred on average in 4% of farms, but
in large farms (above 50 ha UR), the shortage of
workforce occurred in 25% of units. Shortages of
workforce in large farms are the result of the lack of a
complex mechanisation of work. Permanent places of
hired work created by individual agriculture, as well
as seasonal ones for 1 - 2 months per year, do not
substantially affect the labour market in Poland. The
group of people required for work in agriculture has
been constantly diminishing (www.cbr.edu.pl).

Land and work productivity

Productivity index in economy is settled as the
relation of effects to the total outlays for human and
objectified work. The notion of productivity is often
exchanged for the notion of effectiveness.

For the purpose of the research, a measurement
unit of the use of land was its productivity, expressed
by the relation of agricultural production value per
1 ha UR. A more appropriate category to assess
the effectiveness of land could be perhaps the plant
production value, but on the account of the fact that
the farm is assessed as one organic whole, we take the
total number of products manufactured there for the
purpose of the index.

Land effectiveness was determined with the use of
agricultural production value per 1 ha of arable lands,
in the period 0f 2004-2006 in farms of varied relations
with the environment (Figure 2). Land productivity
has been growing along with the increase of relations
of farms with the environment. Definitely the largest
land productivity was characteristic for farms from the
group with the largest index of relations. One should
also notice that the difference of land effectiveness
between the first and the second group was about
20% in all the years, whereas between the second and
third group the increase was 70% in 2006, in 2004
87%, and in 2005 it was almost 100%. In this case one
could observe clear effect of farms’ relations with the
environment on land effectiveness. But even farms of
the largest productivity in Poland do not match with
the effectiveness obtained in countries such as the
Netherlands or Belgium.

One of the mechanisms affecting the evolution of
family economy in agriculture is the level of work
effectiveness counted as gross value added per 1
employed. It is also an important index describing
development processes in the economy of every
country. According to the research, agricultural
farms in Poland do not obtain the appropriate level
of efficiency and productivity (even large companies)
makingitpossible, forinstance, to obtain parity income
(Tomczak F., 2005). The increase of work efficiency
leads to lowering costs, an increase of the supply of

Table 2

Workforce resources and work outlays in the farms of varied relations
with the environment in the period of 2004-2006

Farms from Total work outlays [AWU] Including hired workforce outlays [AWU]
group 2004 2005 2006 2004 2005 2006
I 1.77 1.70 1.72 0.06 0.02 0.07
11 1.93 1.94 1.95 0.19 0.16 0.21
111 2.20 2.31 2.30 0.40 0.43 0.42

Source: author’s research
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Figure 2. Land productivity [PLN/ha] in the period of 2004-2006 in the farms
with the largest market relations
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Figure 3. Work efficiency in the examined farms in the period of 2004-2006

cheaper goods and services, market development
and translates into an increase of purchasing power,
which entails the level of wealth of societies (Gotas
Z., Kozera M., 2002).

In Poland one can observe a high level of
employment in agriculture, or in fact a high level of
workforce resources, which affects, among others,
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work efficiency. The obtained work efficiency values
calculated as net value added per 1 employed in the
examined farms are presented in Figure 3.

In the examined groups of farms every year of
the examined three years a significant increase of
efficiency was observed, depending on relations
with the environment. Similarly like in case of land
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productivity the largest differences in the increase of
work efficiency occurred between the second and the
third group of farms in 2004 and 2006. In 2005 the
increase in the third group was a little lower.

Comparing work efficiency in Polish agriculture
against the EU-15 countries, one can notice a
substantial distance in its level. Even though in
the period of 2000-2006 work efficiency in Poland
increased, differences in relation to, e.g., Danish or
Dutch agriculture were significant (in comparison to
Denmark in 2007 Poland had almost 24-times lower
efficiency and 17-times lower than the Netherlands)
(Golebiewska B., 2007).

Beside the high level of workforce resources in
Poland, significant factors affecting the level of work
author’s research are also quality characteristics of
workers. Of course such low work author’s research
means a terrible waste. But a change of this status
could be affected only by moving a large number of
workforce resources to non-agricultural resources.
But this would require the creation of a suitable big
number of work positions in Poland, which on the
account of a significant unemployment is not possible
at present.

Conclusions

The research run makes it possible to acknowledge
that the family farms in Poland are very varied
regarding contacts with the environment. The group
of individual farms selected for the research, of varied
relations with the environment proved that, both land
resources, and workforce resources increased along
with the increase of relations. Farms of stronger
relations with the environment were more often
interested in development and an increase of their
surface.

The increase of relations with the environment
positively affected the obtained efficiency. Both the
use of land (productivity) and the workforce (work
efficiency) was more beneficial in those farms, for
which a bigger market activity was characteristic.

Thus one can ascertain that those farms which
show market activity and more intense relations
with the environment can function as commodity
units. Farms which dispose appropriate production

resources and which have managers open to the
environment can attain this status.

Bibliography
1. Adamowicz M., (2003) Strategia konkurencji
jako narzedzie budowania przewagi

konkurencyjnej przedsigbiorstw. W: Zrodia
przewag konkurencyjnych przedsigbiorstw w
agrobiznesie. Lublin.

2. Gotas Z., Kozera M., (2002) Strukturalne
uwarunkowania wydajnosci pracy w
indywidualnych gospodarstwach rolnych. ZER,
nr 4-5, Warszawa.

3. Golebiewska B. (2008)  Zrdznicowanie
wykorzystania zasobéw  produkcyjnych w
rolnictwie krajow UE. Roczniki Naukowe Seria,
t. X, z.1, str 91-96, Lublin

4. Powszechny Spis Rolny, Seria Wydawnicza
Narodowy Spis Powszechny, Cele produkcji w
gospodarstwach rolnych. GUS, Warszawa 1996,
2002.

. Sikorska A., (2003) Gospodarstwa socjalne w
strukturze spoteczno-ekonomicznej wsi. IERiGZ.
Studia i monografie, Warszawa.

6. Steffen G., Born D., (1987) Prowadzenie
gospodarstw 1 przedsigbiorstw w rolnictwie.
Wyd. Ksiazka i Wiedza.

7. Tomczak F., (2005) Gospodarka rodzinna w
rolnictwie. Uwarunkowania 1 mechanizmy
rozwoju. IRWiR PAN. Warszawa. ISBN 83-
89900-08-4.

8. Wos A., Tomczak F. (red), (1979): Ekonomika
rolnictwa, zarys teorii. PWRIL, Warszawa.

9. Wos A., (1996) Agrobiznes. t. I. Wyd. Key Text,
Warszawa.

10. Zigtara W., (2000): Ekonomiczna i spoteczna
wydajnos¢ pracy w rolnictwie i w roznych typach
gospodarstw rolniczych. Zeszyty Naukowe
SGGW, nr 41.

11. www.cbredu.pl —  Rolniczy = Magazyn
Elektroniczny, Nr 17, Styczen 2007, s. 41. ISSN
1734-3070.

12. www.stat.gov.pl/gus/eurostat

13. www.stat.gov.pl./Structure of employed persons
in the national economy by sectors activity

9]

32 Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



Concentration and Dispersion of Production as Risk Management Method, Opportunity
or Threat in Agriculture

K. Spogis et al.

Concentration and Dispersion of Production as Risk Management
Method, Opportunity or Threat in Agriculture

Kazimirs Spogis, Gunita Maziire, Dana Svédere
Faculty of Economics, Latvia University of Agriculture, e-mail: efdok@llu.lv; ph.: 63023773

Abstract

Cereal sowings accounting for half of the group of cultivated plants concentrate in agricultural commercial
industrial enterprises of Latvia; and such tendency continues. The process of production concentration is
well related to technological and technical modernisation reducing production risk and essentially increasing
productivity and efficiency. Cereal productivity has a direct positive correlation with a corn-field area in the
group of farms.

The sowings of wheat as the main cereal culture are concentrated in large commercial industrial agricultural
enterprises with winter crops as the governing cereal culture there. The local (farm) use of cereals explains the
almost equal location of barley sowings in small, medium and large farms.

The concentration of production directly correlates with the use of plant protection products that considerably
reduce the risks of crop losses and economic losses.

Modernisation of production and professional quality promoted and affected by concentration relates to

strategic risk management performed by managers of large agricultural enterprises.
Key words: agriculture, manufacture, concentration of risk, management.

Introduction

Several researchers (Spogis, 2007; Silina, 2007,
RadZele-Sulce, Svadere, 2007) in Latvia have already
studied strategic choice risks related to concentration
of agricultural production in some sectors of crop
farming and livestock husbandry; although the
ongoing economic and political processes, economic
polarisationofrural farms, differentiationofproduction
units, activities of technically and technologically
progressive enterprises, and co-existence of primitive
self-subsistence small-scale farms may cause both
risky opportunities and economic threats.

Therefore the problems, causes, motives,
arguments, consequences, and results related to the
fragmentation, dispersion or on contrary concentration
of agricultural production entities or statistical units
(farms, enterprises, companies) as well as processes
might be studied from different aspects.

Political motives and aspects

Several different motives may form the policy of
concentration or completely conversely the policy of
dispersion of agricultural structures and agricultural
production; however the processes in Latvia are
also bound to the diversity and interests of political
parties.

The most important interests are linked with the
main target of every political party, i.e., to enter the
Parliament of the Republic of Latvia. Thus a maximum
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multi-numbered electorate shall be established to
achieve the set target. Consequently in case a party
is willing to become likeable (to get votes) in the
countryside, then logically it is interested in subjects
— rural farms which might also qualify for protective
instruments.

On contrary managers and specialists from
industrial production enterprises and companies may
unite in another party. It is understandable that the
managerial staffof commercial agricultural production
enterprises and companies is economically educated
and understands that presently the achievement of
high competitive results is possible only by means
of high technologies, using high-power machinery
and equipment. So the mentioned segment has a
strong motivation in agricultural concentration and
specialisation, and they vote for the party which
members, potential deputies and ministers, could
ensure economic thinking, competence and economic
support for rational management.

Economic aspects

Only those managerial decisions may be
economically motivated that create conditions
or opportunities for at least one of the following
results:
— rational use of resources;
— high labour efficiency achieved through the use

of modern technologies;
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— economically efficient productivity level of
cultivated plants or domestic animals;
— production costs competitive in the world
market.
Striving for the mentioned results requires a
scientifically significant analysis of the impact of
concentration or dispersion of production.

Social and other aspects

Concentration or fragmentation of production
may also differently and significantly influence
public development interests — density of population,
employment, etc.

Therefore consideration of the situation has
led to the research hypothesis - concentration of
production and solidness of sowings in relation to
specialisation create risk for economic opportunities;
while dispersion and diversification minimise risks
on the economic level of low management.

The following research aim is defined to verify
the hypothesis: to analyse interconnections between
the areas of cereal sowings and cereal productivity in
farms of different size, and to assess risks instigated
by the concentration of cereal production.

The following research tasks are directly
subjected to the set aim:

1) to analyse tendencies and process of changes in
cereal sowing areas in rural farms;

2) to study concentration processes of the main
cereal sowings, and to assess risk situation
caused by them;

3) to analyse managerial strategies of agricultural
enterprises in the management of production
concentration risks.

Materials and methods

The research is developed based on statistical data
for the latest 7 years period or only the recent data,
and articles or interviews with managers or owners of
agricultural enterprises in periodicals.

Qualitative methods (discussions, interviews,
evaluations, analysis and synthesis) as well as the
analysis of dynamic rows, structural calculations and
grouping are used to solve the set tasks. Some tables
comprise only the data of the recent 2 years, since the
Statistical department did not provide the necessary
groupings previously.

Results and discussion

1. Concentration and dispersion of cereal
sowings in the management of sectoral
economic risks

In Latvia the agricultural sector consists both
of larger and smaller, and even small farms. The
productivity level achieved by these farms also
differs. The indicators of cereal production sector
characterising the farm structure are analysed to
study the differences.

The distribution of sowing areas in the farms of
different size characterise the concentration of cereal
sowings (Table 1).

The calculations of Table 1 show that the strategy
of small, medium and large farms in cultivation of
grain differs; besides the differences are significant:
— on the whole small farms rather sharply reduce

cereal sowings; although it may also show
that some of these farms have ceased cereal
growing;

— the process of cereal concentration intensifies in
large enterprises where total sown area rapidly
increases and already covers almost half of the
total cereal sown area in Latvia;

— also the group of medium-scale farms try to
develop grain production.

The ongoing processes of concentration do not
increase risks in cultivation of grain, since large
enterprises have ensured technical and intellectual
bases for risk management, while small farms are

Table 1
Concentration of cereal sowings in Latvian rural farms in 2007 and 2008
Indicators Units of 2007 2008
measurement
In small farms thou. ha 147.4 107.4
Share of the small farms area % 28.8 20.6
In medium farms thou. ha 145.4 160.4
Share of the medium farms area % 28.4 30.7
In large farms thou. ha 219.0 254.1
Share of the large farms area % 42.8 48.7
All farmes, total thou. ha 511.8 521.9
Source: data of the Central Statistical Bureau
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Table 2
Dispersion risks of cereal sowings (negative impact on their productivity)

Sown area of Number of farms by group Yield of cereals

cereals, ha 2001 2005 2006 2007 2001 2005 2006 2007
Larger than 300 ha 131 238 266 293 2.57 342 2.99 3.70
200.1-300.0 119 178 173 163 2.27 3.16 2.51 3.29
150.1-200.0 97 155 160 177 2.19 3.12 2.36 2.94
100.1-150.0 243 266 279 319 2.28 2.60 2.23 2.88
50.0-100.0 713 661 803 901 2.03 2.70 2.05 2.61
5.1-50.0 11401 8611 9343 7622 1.85 2.30 1.78 2.31
1.1-5.0 24429 16139 17216 13700 1.74 2.04 1.47 2.05
Upto 1 ha 26950 16954 16337 13999 1.80 2.20 1.47 1.93
Total 64083 43202 44577 37174 2.09 2.80 2.26 2.94

Source: authors’ calculations according to the data of the Central Statistical Bureau

those which are mainly subjected to meteorological
and other natural risks.

The concentration processes of cereal sowings
and their large impact on grain productivity is
vividly shown in the data and stability calculations of
Table 2.

The number of the largest farms cultivating grain
consistently increases and has more than doubled in
six years. Also the number of large farms cultivating
grain with the sown area exceeding 100 ha increases
significantly.

The analysis of the impact of concentration on
the yield of sowings and yield stability markedly
presents positive impact of these processes: yield in
large farms is not only the highest, but also the most
stable one. The average yield in the group of largest
producers is almost twice higher than in the group of
smallest sowings. The most important conclusion is
that the risk factor of yield in small farms is almost
twice higher than in large farms.

The fact that the number of small grain growing
farms has twice decreased during the period analysed
is a positive aspect from the point of economic
interests in cultivation of grain and risk management.
Also the number of small grain farms with cereal
sowings not exceeding 50 ha sharply decreases.

During the period analysed the total number of
farms having cereal sowings has annually declined by
4485 production units on average. Unfortunately the
data and calculations of Table 2 do not disclose other
very important indicators of consequences related to
concentration.

Thus further analysis includes the correlation
between the level of grain yield and sown areas.

The calculations show that many farms in Latvia
annually harvest dramatically low grain yields even
below 1 t ha'. The sown areas in these farms amount
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to ca. 4 ha on average; besides grain cultivation there
is possible only on primitive conditions.

The number and share of farms falling into the
group of very low and unprofitable yield level (1.1-
2.0 t ha) is the largest and thus proves the yield
capacity.

The number of farms by a group of standard yield
(over 5 t ha) is still small; however the process of
concentration is well disclosed, as the average sown
area has tripled and reached 130 ha during the period
analysed.

The average yield is much higher (4.01-5.0 t ha'')
in the group of farms where sowing areas increase
fast and have already exceeded 40 ha.

The data and calculations summarised in Table 4
markedly demonstrate strategic action of those Latvian
farmers who have specialised in grain cultivation and
cultivate principal grain crops — winter wheat and
spring wheat.

Concentration of sowings in large agricultural
enterprises using modern technologies and high-
powered machinery demonstrates that cultivation of
wheat grain becomes more industrialised.

High-powered technical basis in combination
with modern technology ensure the possibility to sow
wheat, to undertake phytosanitary sowing protection
measures as well as to harvest grain in the right
agrotechnical time. These factors have a decisive
and essential role in risk management under the very
variable weather conditions characteristic to Latvia.

Small farms lack technical possibilities to
minimise production risks; therefore their action
discontinuing cultivation of wheat may be considered
as economically substantiated.

Medium-scale farms cultivate 4 of total wheat
sowings, yet their possibilities in risk management are
lower both in technical and technological aspects.
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Table 3

Dynamics of the number of farms and average area of cereal sowings by groups of farms with different
yield level in Latvia in 2001, 2004 and 2007

Average area of Share of each group
. Number of farms by cereal sowings by in the total number
Yield level bly group, t group each group of farms, of farms cultivating
ha ha grain, %
2001 | 2004 | 2007 | 2001 | 2004 | 2007 | 2001 | 2004 | 2007
Dramatically low,
insignificant yield —up to | 11073 | 3356 | 4946 4.1 4.5 4.2 17.3 7.1 13.0
1.0 t ha!
Very low, unprofitable
yield between 1.1 and 2.0 | 32514 | 1628 | 14329 | 5.7 5.7 8.1 50.7 | 443 37.6
t ha'!
Low yield between 2.1 16396 | 18484 | 12497 | 8.8 8.5 12.7 | 25.6 | 393 32.8
and 3.0 t ha'!
Marginally profitable,
standard yield between 3284 | 6507 | 4287 14.7 | 15.1 27.9 5.1 13.8 11.2
3.01 and 4.0 t ha'!
Medium yield between 769 1619 1764 | 203 | 27.6 | 41.8 1.2 34 4.7
4.01 and 5.0 t ha'!
Yield higher than 5.0 t ha’! 47 516 251 46.3 | 50.5 | 129.7 | 0.1 1.1 0.7
Source: data of the Central Statistical Bureau and authors’ calculations
Table 4

Risks of sowing concentration of the principal grain crops — winter wheat and spring wheat — in

Latvian rural farms in 2006 and 2007

Indicators | Units of measurement | 2006 | 2007
In small farms
Winter wheat thou. ha 22.6 18.8
Spring wheat thou. ha 13.1 9.0
Wheat total thou. ha 35.7 27.8
Share of winter wheat % 63.3 67.6
Share of small farms % 16.6 12.4
In medium-scale farms
Winter wheat thou. ha 38.6 38.9
Spring wheat thou. ha 16.8 17.6
Wheat total thou. ha 55.4 56.5
Share of winter wheat % 69.7 68.8
Share of medium-scale farms % 25.8 25.2
In large farms
Winter wheat thou. ha 91.1 101.7
Spring wheat thou. ha 32.9 38.6
Wheat total thou. ha 124.0 140.3
Share of winter wheat % 73.5 72.5
Share of large farms % 57.6 62.5
In all farms
Winter wheat thou. ha 152.6 159.4
Spring wheat thou. ha 62.8 65.2
Wheat total thou. ha 215.1 224.6

Source: data of the Central Statistical Bureau and authors’ calculations
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Table 5
Concentration of spring barley sowings in Latvian rural farms in 2007 and 2008
Indicators Units of measurement 2007 2008
In small farms thou. ha 50.8 36.5
Share of small farms area % 339 26.1
In medium-scale farms thou. ha 47.0 49.9
Share of medium-scale farms area % 31.4 35.7
In large farms thou. ha 52.0 53.3
Share of large farms area % 34.7 38.2
In all farms, total thou. ha 149.8 139.7
Source: authors’ calculations according to the data of the Central Statistical Bureau
Table 6
Use of plant protection products (PPP) in farms (enterprises, companies) in 2001 in Latvia
Farm size — total sown area, Used effective Base growth Yield obtained from principal
ha substances of | rate for the used field crops, t ha™
PPP, kg/ha amount of PPP, grain potatoes rape
%
Micro, up to 10.0 0.29 100.00 2.01 12.20 1.01
Small, 10.1-50.0 0.62 217.20 2.28 15.30 1.31
Medium-scale, 0.91 313.80 2.51 18.10 1.63
50.1-100.00
Larger, 100.1-500.0 1.09 375.90 3.00 20.01 1.91
Large, more than 500 ha 1.54 531.10 3.52 22.81 2.11

Source: data of the Central Statistical Bureau and authors’ calculations

Agronomists know that under the weather
conditions of Latvia winter wheat provides
opportunities to obtain considerably higher yield
compared with spring wheat, thus the action of
managers of large enterprises and also owners
of smaller farms maximally concentrating on
cultivation of winter wheat where the share of
sowings already reaches % of total wheat sowings, is
very logical.

The following tendencies may also be assessed
as economically adequate: total area of wheat
sowings in large agricultural enterprises has annually
increased by 13%, the growth in medium-scale farms
is insignificant, while the total area has decreased by
22% in small farms.

The distribution of barley sowing areas differ
(Table 5).

The first common difference in farmers’ action is
that winter barley is considered as a risky crop and the
share of barley sowings is small; yet all calculations
and assessments relate only to spring barley.

The other difference as shown in Table 5 may be
related to the aims of barley cultivation in different
size farms. In small farms barley is grown for chicken
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and pig feed as well as for malt to produce home
brewed beer, while in medium-scale farms barley
is mainly used for fodder. The aims for cultivation
of barley in large enterprises differ; though the
main aim is fodder production for specialised
sectors as well as for beer production in various
specialised farms.

Plant protection against diseases of cultivated
plants, vermin and weeds play an extremely important
role in risk management of crop farming. Although
this thesis has to be defended by the use of concrete
official statistical data that are summarised in

Table 6.

The  following  undeniable  conclusions
may be drawn based on the data of
Table 6:

— micro farms fairly rare use the mentioned
risk management instrument or means in crop
farming, and it might be one of the main reasons
for low yield in the group of these farms;

— small farms with the total sowing area ranging
between 10.1 and 50 ha have used twice more
plant protection products and have harvested
grain yield by 20-30% higher;
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— medium-scale farms have used by 1/3 more
plant protection products and have obtained
considerably bigger harvests;

— large farms having used 5 times more pesticides
have harvested almost twice more grain
and potatoes, and especially high harvest of
rapeseed.

2. Strategic opinions of managers of
agricultural enterprises on management of
production concentration risks

The farmer with a large farm “T&raudini”
(1350 ha of agricultural land) located in Pieriga
region considers strategic adaptation of production to
uncontrollable risks or risks that are subjected to a
minimum influence and created by local natural and
soil conditions as well as industrial environment as
important risk management factors in an agricultural
enterprise.

Therefore he concentrates on cultivation of grain
where rye is the governing crop, and consequently he
harvests grain amounting to 5-6 t ha'. Smaller areas
are planned for barley and oats, while wheat is not
cultivated in the farm.

Potatoes are another specialised crop grown in the
farm “T@raudini”. The closeness of Aloja starch mill
has promoted the growth of potatoes.

The establishment of contractual relations with
collaboration partners thus significantly reducing or
excluding risk of price fluctuations during the year
is another risk management principle. Contracts are
concluded on sales of grain, and supply of mineral
fertilisers and plant protection products.

The development of auxiliary sectors thus solving
two problems: employment of people in the period of
demi-seasons and equalisation of income flow is the
third principle.

Juris Laivenieks, the farm “Valneri” (2008)
operating in Zemgale region, has a specific concept
in agricultural risk management.

The farmer manages risks cultivating only
winter crops — winter wheat (400 ha) and winter
rape (200 ha), since he considers spring crops
to be less productive and more risky, i.e., crops
that are more subjected to the impact of weather
conditions.

Another risk management method performed by
the farmer is storing of threshed yield till spring,
when the price of grain might become higher. Thus
the farmer subjects all the capital invested into the
yield to the opportunity risk for many months, and
hence does not allow money to generate profit. In
case risk of opportunity risk expectations for higher
price turn to be not a good risk, then the farmer may
incur big losses.

The mentioned risk management measures also
require investment of financial resources into the
building and maintenance of grain storage house,
and so financial resources are excluded from
turnover.
Under the conditions of a globalised market,
prices for grain main fluctuate in different
directions and at different rate, and the farmer’s
expectations for a higher price in spring may go
wrong.
Excluding of straw from agro-biological
circulation in the farm, and incineration of straw in
straw blocks is the third risk management peculiarity
performed by the farmer. In a long-term the farmer
should evaluate whether the use or sales of straw for
processing into heat energy would compensate the
reduction of the content of organic substances in the
soil.
Besides to save money for the purchase of mineral
fertilisers the farmer buys poultry manure from the
JSC “Balticovo”, thus also investing capital into
special equipment for transportation, granulation and
dissipation of poultry manure.
Andris Kikurs, the manager of the farm “Dzenisi”
located in Code, bases his risk management strategy
on the knowledge in economics and agronomy. After
the assessment of risks of losses caused by possible
giving up classical rotation of crops and agronomic
interests and benefits provided by specialisation and
concentration, the mentioned farmer from Zemgale
region has givenup cattle-breeding and has specialised
in cultivation of two crops — winter and spring wheat,
and spring rape.
The farmer A. Kikurs has given up risks related
to saving money on the use of less plant protection
products. Such decision was made after hard yield
losses from rape sowings.
A. Kikurs sells the obtained yield of wheat and
rape seeds to the cooperative society “Saimnieks V”
for further pre-treatment and sales to enhance cash
turnover. For the purpose of management of resource
price risks the farmer buys mineral fertilisers and
plant protection products from the cooperative
already in winter.
Alvils Grickevics (2008) manages 360 ha of land,
and harvests 6-7 t ha'! of wheat and 3-4 t ha! of rape
seed. The farmer has included the following aspects
into the management strategy of management risks:
1) specialisation and concentration of production,
liquidating many sectors previously applied
in practice and concentrating on cultivation of
wheat and rape;

2) winter crops — wheat and rape — as governing
Crops;

3) application of complete technology in cultivation
of wheat and rape, consequently ensuring full
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fertilisation to the expected yield thus essentially
reducing the share of costs for fertilisers and plant
protection products in the value of harvested
yield;

4) complete technical provision for the performance
of the works in the right time.

Ivars Geiba, the farmer of the farm “Kurmisi”
located in Latgale region, in his specialised
(production of vulnerary teas) farm considers the
following aspects as the manager’s priority in risk
management:

1) technological modernisation;

2) controllability of all production processes;

3) high and stable quality of labour, processes and
results.

Andris Miglavs, a doctor of economics, (2008)
has provided extensive economic studies in the
context of risk management in dairy production
sector. He has summarised his research results in the
following conclusion: “The only real possibility for
our dairy sector to continue operation is to become
more efficient in the future. ... simply there is no
other possibility. Cheaper production of good milk,
cheaper transportation to a processing company,
cheaper processing of milk into a more expensive
product demanded by a customer and selling
having least production costs. In case somebody
is not ready to follow this way, there is no need
to invest into the development of production, and
it is better to look for another type of economic
management”.

We can only agree to such assessment expressed
by A. Miglavs, since it coincides with our evaluations
resulting from the economic analysis of the
sector.

[lmars Immurs (2008), the manager of Vidzeme
potato growers’ society and the farm “Jaunozoli”,
has interesting judgments on risks experienced by
potato growers and problems managing these risks.
First, he has rightly concluded that potato processing
companies now accept only potatoes of a very
good quality. Therefore many potato growers have
liquidated this sector.

Also the statistical data confirm the
problems experienced by the farmers of
Vidzeme:

— consumption of potatoes per inhabitant

consistently and essentially decreases in Latvia,
Estonia, and Lithuania similar as it is in other
European countries;

— the use of potatoes in processing industry also
declines;

— consumption of potatoes for feed-stuff
has completely decreased, as potatoes are
economically inconvenient due to the large
content of water;
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— areas of potato plantings decrease, as subsistence
farms are the main potato growers and
consumers.

P&teris and Jolanta Knope, the owners of the
farm “Rudeni” located in Zemgale region, have
determined the following risk management strategy
in the management of their farm, the size of which
equals to 537 ha:

— modernisation of dairy farm to change labour
productivity radically;

— highly productive herd, high productivity of
milkers — 8-10 tons of milk per cow;

— professionally programmed feeding of cows;

— discontinuation of cow feeding in pastures where
cows damage legs and lose production.

llze Aizsilniece (2008), the chairperson of the
board of Latvian Producers Cooperative Association,
considers that the processes of concentration in dairy
sector may become active, as lately the number of
owners of milk sales quotas is rapidly decreasing.

Gatis Zonenbergs (2008), the owner and manager
of the agricultural enterprise - the farm “Jaunkalni”, is
worried about the risks of a manager and management
in another aspect. He considers the consolidation of
land properties and areas under the use as problems
that are difficult to solve, since the production
located in large distances (up to 40 km) is much more
subjected to management risks and significantly
weighs down risk management.

Gatis Zonenbergs also considers optimisation
of the areas under the management for the rational
use of modern technique as a condition for a rational
management. The fact that foreigners — Germans,
Danes and other — intensively buy land in Kurzeme
hinder the expansion of the current areas under the
management (600 ha).

Conclusions

1. The research results validate the defined
hypothesis that concentration of cereal sowings in
large enterprises and solidness of cereal sowings
create risks for economic opportunities where
a targeted and perfect management guarantees
higher productivity and efficiency, while the
dispersion together with diversification minimise
risks; although on low economic management
level.

2. Cereal sowings consistently concentrate in large
agricultural enterprises where opportunity risks
for higher yields are well performed.

3. The actual sowing areas rapidly increase in
enterprises with higher yield of cereals.

4. Low or dramatically low yields observed in micro
and small farms might be considered as economic
consequences of production dispersion.
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ConuajJIbHO-3KOHOMUYECKHEe U IKOJIOTHYecKHe MpodieMbl
cy0Tponnyeckoro xo3siiicrea I'py3un
Socio-Economic and Ecological Problems of
Georgian Subtropical Agriculture

Hyr3ap J6anounse - 1.T.H., npodeccop, pextop [TYCX
3ypa6 Yantiaase — J1.9KOHOMHKH, ITpodeccop, crukep coBera npeacrasutencit [TCYX
I'py3uHCKMI rOCYTapCTBEHHBIH YHUBEPCUTET CYOTPOIIMYECKOTO XO035HCTBa
I'py3us, r. Kyraucu

Abstract.

The article deals with the analysis of the current issues in Georgian agro-industrial sector. Arable territories
were separated during the reorganisation process of the Soviet collective farms. Newly established small —
the so-called "Countrymen Unities” are not effective due to inadequate material-technical base; agricultural
productivity is reduced as implemented through primitive and old insensitive technologies. The gained
production is not competitive, and accordingly, the productivity of agricultural branches such as tea-breeding,
citrus, laurel, oil plantings and technical cultures have become unprofitable.

The main drawbacks of subtropical agriculture are represented in the article, namely: irrational use of arable
territories, inefficient credits, insufficient material-technical base, unstable agrarian market - ignoring priority
directions, worsening ecological problems and so on.

The most urgent activities to be undertaken to maintain radical activities, to well define the agrarian policy, to
implement highly-intensive technologies of industry, and to develop such priority branches as: agro-tourism and
eco-tourism. All these aspects demand the creation of effective business plan, maintaining agrarian countries’
experience, and scientific approaches in the industry, thus fostering agricultural development and economic
growth of the country itself.

Key words: sub-tropics, tea-breeding, citrus breeding, ecology, rehabilitation.

KuroueBble cioBa: CyOTpONKH, 4a€BOACTBO, ITUTPYCOBOJICTBO, SKOJIOTHS, PeaOMINTALINS

B peanbHbIX ycnoBusAx cerogHsumHed I'pysuw,
KOTZa CTpaHa 3aJeYMBACT TSDKENbIE PaHbI BOMHBL,
0Cc00EHHO O0OCTPHIIACH COIMAThHO-IYKOHOMUYECKUE
1 3KOJIOTHYECKHE TTPOOIIEMBL. DTO KacaeTcs Kak BCETO
CEIICKOTO  XO3SHCTBA, TaK M €ro CHenu(uIecKoit
0Tpaciiu CyOTPOITMUECKOT0 X035HCTBA.

CyOrponmueckoe  xo3siictBo B [py3unm
OTHOCHTEJIFHO HOBasi OTpacilb, XOTS HEKOTOPBIE
KYJIBTYPBI CyOTpONIN4ecKoi (DIOphl: TI'PElKHi Opex,
(byHIYK, MHKHUP, TpaHaT, KaIlTaH, JaBp, CAMIIUT U
JIp. TIPEACTABIICHBI 37IECh C HE3aIaMSATHBIX BPEMEH,
0 YeM CBHIETEIBCTBYET OOJBIIOE pa3sHOOOpasne
nx aukopactymmx —¢opm. Toxke camoe MOXKHO
CKa3aTh M O TaKMX 3HAYNTEIBHBIX HPEICTABUTEIX
MECTHOH (DIIOpBI, KaKUMH SIBIISIFOTCS.  LINTPYCOBBIE
(TToMepaHIIeBEIE), KYIbTypa KOTOPBIX B OTJIMYHE OT
BBIIIECYTIOMSIHY ThIX PACTEHU BIISIETCS CPABHUTEIEHO
HOBOH, XOTSI HA YEPHOMOpPCKOM 1mobepexne [ py3un
HCTOPHS WX BO3JENBIBAHUS HacYHTHIBaeT Oomee 400
J€T.

CpaBHUTENBEHO HENABHIOID HCTOPHIO Pa3BUTHUS
B cyOTpommueckux pernonax ['py3nu mMeer yaifHoe
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pactenue. Ero3aBesnunu3z HUKUTCKOT0 00 TAaHHYECKOTO
cama (Snra) B O3yprerckuii akKIMMaTH3allHOHHBIN
nuToMHUK B 40-ux romax XIX — Beka U JJOCTATOYHO
JUINTEIBHOE BPEMsI HacelIeHne OMmmKaimmx paiioHOB
Pa3sBOAMIIO €0 TOJIBKO ISl y/IOBJIETBOPECHUS CBOMX
MOTPeOHOCTEH.

Hecwmotpst Ha TO, uTo B GoraTtoit ¢ope ['py3mun
n3/1aBHa OBIIM TIPEICTaBIICHBI Pa3HbIE IIPEICTABUTEIN
CcyOTponHMYecKnX pacTeHUH, B TEYEHHE MHOTHX
JIeCATHICTUI He OBUIO HaJAXEHO TOBaPHOE
MIPOM3BO/ICTBO MPOAYKIIMH MHOTHUX CYOTPOINIECKUX
KyJIbTYp, Kak HampuMep: dYas, IUTPYCOBBIX,
BOCTOYHOW XypMbI, (eiixoa, 0amOykoB, aBpa
0J1arOpoAHOTO, IBKAINNTA, APYTHX JIPEBECHBIX U
TPaBSHUCTBIX A(PUPOMACITUYHBIX PACTEHUH U I1.p.

Jst CyOTpOIIYecKOTro xo3sictBa XX
BEK IpuMevarTelieH  poCcTOM  IUIomIafel
MPOMBIIUICHHBIX ~ TUIAHTaOWMH  CyOTpONMYECcKHX
pacTeHMi W  yBEIMYCHHEM MPOM3BOJCTBA HX
TOBApHOW MPOAYKIMH. ODTO CTAJIO0 BO3MOXKHBIM
Omaromaps  KpONOTJIMBOH IUTOJOTBOPHOU pabote
YUEHBIX M IPAaKTUKOB-HOBATOPOB, SHTY3HACTOB
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CcyOTpongecKkoro xo3sicTBa. B pazpaboTke HAyIHBIX
OCHOB CyOTpOITMYECKOTO XO3siicTBa HapsiLy €
JPYTHMHU HAy9HO-HMCCIIEA0BATEILCKIMU U y4eOHBIMU
YUpEeXKICHUSIMUA BECOMBIM BKJaA BHec I'py3umHCKuit
TOCYAApPCTBEHHBI YHUBEPCHUTET CYOTPOMHUYIECKOTO
XO3SCTBA, KOTOPBIM MOCTE M3BECTHBIX a0Xa3CKHX
coObITHII HBIHE PyHKIMOHUpYeET B T. KyTamcn.

Ilepexonq Ha pHIHOYHBIE OTHOMIICHHS, Kak
JUIsL BCEro CEIbCKOTo Xo3stiictBa ['py3um, Tak u
JUIl  CyOTpONMYECKOTO XO3SIMCTBA HE IPOILEI
6e3060me3neHHo. HecMOTpsiHATO, YTOIPUITPOBEACHUT
arpapHoii pedopmsl ['py3mst 3aHHMaeT OJHO W3
MEPBBIX MECT CPEON IIOCTCOBETCKHUX PpECITyOIIHK
10 Tepefavye 3eMJIM B YaCTHYKO COOCTBEHHOCTb,
(uto OE3yCIIOBHO SIBISETCS BEChMa IO3UTHBHBIM
ABIICHHEM), B TMIpOIlecCEe PEOPTaHU3AINH OBIBIINX
COBXO030B M KOJIX030B OBLIH JOIYIIEHBI CEPbE3HBIE
OIIMOKH, KOTOPBIE OKa3alli HETaTHBHOE BO3ICHCTBHE
HaIIPOU3BOJCTBO CEIBCKOX03HCTBEHHON NPOLYKLIUU
W, OCOOCHHO, TMPOAYKIUH  CyOTPOIHYECKOTO
pacTeHneBoACTBA. BMecTo coxpaHeHHs B IEIOCTH
TeX IUIAHTaUMP 4Yas, IMUTPYCOBBIX M JPYTHX
CyOTponMYecKux KyJIbTYp, TZI€é OCHOBHEIE paboune
MpoLecchl OBIIM MEXaHM3WPOBaHbI M  CO3/aHMS
aKIIMOHEPHBIX  OOLIECTB, 3TH IUIAHTAIUU OBUIN
pa3npoOIeHsl Ha MEIKHE YYacTKH M TepefaHbl BO
BIIaJICHNE KPECThsSHAM, OOIECTBAM C OTPAHUUCHHON
OTBETCTBEHHOCTHIO, MEIKHM KOOIIEpaTHBaM H T.
1. Benencreue stux m apyrux (akTopoB IUIOMIAAN
CyOTpONMYECKMX pPACTEHHH B CTpaHE pPE3KO
COKpAaTWIMCh. Tak HampuMmep, IUIOIIAAb YalHBIX
ITaHTaImii ¢ 65 Teic. Ta B 1985 roxy, cokparmiack
o 35 teic. ra. B 2007 1. M3 HUX B 3KCIUTyaTaluu
Haxoxautcsa He Oosiee 13 ThIc. ra. OcranpHass 4acTh
13-32 HEYXO0)KEHOCTH OCTACTCsl HEUCIIOIb30BAHHOM.
[Mosromy HeymamBurenbHO, yTo B 2007 romy ObIIO
coOpaHo nub 7,5 THIC.TOHH 9aifHOTO JIUCTA, (3TOT
moka3atens B 1986 romy cocraBmsan 501,7 Teic.
TOHH). 3HAYUTEIBHO COKPATHIOCH MPOM3BOJICTBO
OUTPYCOBBIX, Tak Hampumep: B 1990 romy ObuIO
mpou3BenieHo 283,1 ThIC. TOHH IIUTPYCOBBIX IIOJOB,
a B 2007 romy Tompko 98,9 TeIc.T. Ilnomans
OUTPYCOBBIX HacaxaeHui ¢ 25,1 Teic. Ta B 1990
ToJy, cCOKpaTmiack 10 7,7 Teic. Ta B 2007 romy.

B ommmume or yas, IMTPYCOBBIE HACAXKICHHS
B 3HAUUTENBHOW CTEMEHH OBUIM COCPEIOTOYCHBI
Ha TpHycageOHBIX ydacTKaX M yJENbHBIM Bec
WMHIUBHUIyalbHOTO CEKTOpa BCETAA ObUT BECOMBIM B
00I1IeM MPONU3BOJICTBE IIUTPYCOBBIX.

Uro KacaeTcst 4asi, €ro BO3JCIBIBAIIN B OCHOBHOM
CTELMATN3UPOBaHHBIE JalfHBIE COBXO3bI U KOJIXO3HI,
¥ 9aeBOJCTBO CYOTPONMYECKHX PaiOHOB 3amaTHoN
I'py3un ObUIO OZHMM U3 BEOYIINX M PEHTAOCIBHBIX
oTpaciel, 4To B 3HAYUTEJBHOM CTENEHU
00yCJIOBNIMBaJI ~ HOPMAJbHBIH  YPOBEHb  IKH3HHU
CEeIIbCKOTO HaceneHWsA. KadecTBOM TI'py3MHCKOTO
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gast motpedurenn OpuTH HoBOIBHBL. Ho mocie 70-mx
rofloB, KOTJa PYKOBOACTBO ObIBIIEro COBETCKOTO
Coro3a penmio 00ecTIednTh HOTPEOHOCTh OTPOMHOTO
rocyfapcTBa B 4Yae MECTHOTO IIPOM3BOACTBA, B
I'py3un (rae nponssonmiock 98% 310l mpoLyKInm)
CTaJli Ha MPAKTUKE BHEAPATH T.H. “KECTKUH cOop”,
YTO CTalO0 HA4YaJoOM JIETPAfallid 3TOH OTpaciH.
HeonpaBnanHoe yBeslnueHHE IIAHOB MPOU3BOJICTBA
qasi, BBI3BAJIO YXYAIICHHE MEXaHWIECKOTO COCTaBa
coOupaemoii Maccel nucta. Hapsmy ¢ MomomsMu
moOeraMu coOHMpany ONIPEBECHEBIINE CTEONH U
rpyObIe TUCTBA, YACTBHBIM BeC KOTOPHIX B OOmIEH
Mmacce coctaBmsul 90-95%. D10 cTanmo mpuuMHON
PE3KOTr0 yXy/IIIEHHs KadecTBa ChIPbS M TOTOBOH
MPOJYKIMH U HOTEPH HOBEPHsI MOTPEOUTENEH, KaK
Ha BHYTPEHHEM PBIHKE, TaK U 3apyOEKOM.

BoccranoBiieHne W galipHeillee  pa3BUTHE
YaeBOJCTBA JOJDKHO CTaTh INPHOPUTETHBIM  JUIS
HameW CTpaHbl M AL 3TOTO y HAC MMEIOTCS BCe
ycnoBud. Yail BecbMa JOPOrOCTOSIILUN MPOAYKT U
MOXET HPUHECTH TOCYAApCTBY OOJBIINE OXOJIBI.
Ho mmst aToro HEoOX0aMMO, YTOOB! MTPOU3BOINIACE
KOHKYPEHTOCIIOCOOHast mpoxykuus. Te HeMHorue
(bepmepckre X03sHCTBA, KOTOPHIE XOPOIIO YCBOMIN
9Ty a30ydYHyl0 HCTHHY pPBIHOYHOH 3KOHOMHKH
MIPOM3BOMAAT  BBICOKOKAYECTBEHHYIO  MPOAYKIIUIO
YepHOTO W 3eJeHOoro OaixoBoro uas. Hexoropwie
13 HUAX TIPEANOYHUTAIOT PEalIM30BBIBATh 3apy0ekoM
mony(padpuKaTel, KOTOpPBIE 3aTeM pealn3yloTcs B
pacacoBaHHOM BHJIE B PA3JIMYHBIX CTPaHAX, OJHAKO
HHU KaK TPy3MHCKasl NPOAYKIHs. DTO JIMIIHUKA pa3
JIOKa3bIBaeT, YTO M y HAC yMEIOT NPOU3BOIUTH
KOHKYPEHTOCIIOCOOHYIO MPOIYKIHUIO, KoTzaa
MIPEANIOYTEHHNE OT/IA0T KaUYECTBEHHBIM MTOKA3aTEIISIM,
a HE KOJINIECTBY.

To 06cTOATENHCTBO, YTO KIIMMATHYECKHE YCIIOBHS
cyOTpormyeckoit 30HbI [ py3un Gojee cypoBbie, 4eM
B IpyTux cTpaHax (Hampumep, B Unanu, B Kurae n
T. JI.) UMEET CBOM IOJIOKUTEIbHBIE CTOPOHBI, UTO,
B YAaCTHOCTH, OTPAKaeTCsl HA KAa4eCTBE NMPOAYKIUN
M €€ DKOJIOTHYeCKOH ymctoTe. Jleno B ToM, 4TO B
HAIINX YCIOBUSX Yail 1 HEKOTOPBIE CyOTpOITIecKre
KyJIbTypbl ~HE  HYXKJIAIOTCS B  IIPUMEHEHHH
SITOXUMHUKATOB TPOTHB OOJE3HEH W  BpenuTenei,
T.K. 3UMOH 3Ty 0053aHHOCTb IPEKPACHO BBITTOIHSIOT
cHer n Mopo3bl. IloaToMy Trpy3mHCKas TPOIYKIIHS,
B OTJIMYHE OT MPOIYKLUUH APYTUX CTPaH, SIBISETCS
9KOJIOTUYECKH YUCTOW M HE COAEPKHT SIAOBHUTHIC
BEIIECTBA.

Jns peabunmramuu 4aeBOICTBA MOTpeOyeTcs
JICMCTBEHHAsI TOMOIb CO CTOPOHBI T'OCYAApCTBa,
(epmepckuM X03siicTBaM, KOTOPBIE HCHBITHIBAIOT
XpOHWYECKHH Ne(HUINT KaKk B CPEACTBAX MaJon
MEXaHM3alMM, TaK M B OOOPOTHBIX CPEICTBAX.
Crnenyer TakkKe YCKOPUTbh TIPEJOCTABICHHE WM
LIENIEBBIX JIbTOTHBIX KPEIUTOB.
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PeaOwimramust ~ 4aeBOJACTBa  OTHIOAb  HE
O3HAayaeT »JKCIUIyaTalUI0 YaliHBIX IUIAHTAUUil B
00BEMe COBETCKOTO TEpHoAa. B 3TOM HET HHWKaKoi
HEOOXOAMMOCTH, IO HAIIMM pacdyeTaM IUIOMaan
9KCIUTYyaTHPYEMBIX YalHbIX IUIAHTALMH HE JOJDKHBI
mpesbimath 40 Teic. Ta. Ha »TOM  miomamum, c
Y4ETOM BHEJPEHNSI NHTEHCUBHBIX TEXHOJIOTHH U IIPH
CpemHel ypoxkaifHOCTH 5 T. ¢ 1 Ta, MOKHO TTOIYYUTh
200 TBIC.T. BBICOKOKAYECTBEHHOTO CBIPbS, IUIS
nepepaboTKi KOTOPOTO CIeqyeT MOJEPHU3HPOBATh
cymiecTByromue (GpabpuKi W MTOCTPOUTH HECKOIBKO
HOBBIX COBPEMEHHBIX Yaepa3BeCOYHBIX (haOpHK.

Bo3spoxznenue aToil oTpaciy, Hapsay ¢ JpyrUMHU
MIOJIOKUTETIBHBIMU CTOPOHAMH OYAET CYyIIECTBEHHO
CIOCOOCTBOBAThH YIY4IICHHIO  COLMAIbHO-
9KOHOMHYECKOTO TTOJIOKEHHUS CENbCKOTO HACEICHHS
3amagHoit ['py3nn.

Bropoif ocHOBHOW OTpacibi0 CyOTPOITHIECKOTO
CEIIbCKOTO XO3SiiCTBA SABISIETCSI  IIMTPYCOBOJCTBO.
IIpou3BoacTBO €€  MPOIYKLHUH B OCHOBHOM
cocpenoroueHo B Amxapckoir A.P., rome 2007 roxy
momydero 80,5 Tteic.T. mwiomoB (81,3% Bcero mx
MIPOU3BOJICTBA).

B ommune ot yas, peaGuauTanys IUTPYCOBBIX
HaCaXJCHWH MpoxoguT Oojee YCHENIHO U 3TO
00yCTIOBJICHO T€M OOCTOSTEIBCTBOM, YTO OOIBIIOE
KOJIMYECTBO  YKA3aHHBIX  HACWKAGHWH,  Kak
OTMEYaJIoCh BBIIIE, PACHIOIOKEHBI Ha IIPHYyCaneOHbIX
ydJacTKax KpecTbsH. B HacTosmee BpeMst IpoayKIHs
LUTPYCOBOJCTBA JKCIIOPTHPYETCS Ha YKpauHy,
B benopyccuto, B ApMEHHMIO U B JIpYyru€ CTpaHbl.
Hamrmmvu nutpycoBbIME CEPbE3HO 3aMHTEPECOBAIICH
n rocynapctsa EBpocoro3a, Ha pbIHKaX KOTOPBIX C
Oymymiero roja MpeaycMOTPEHbI UX MTOCTABKH.

Ceifgac BMupe OIIymaeTcs 00IbIIasi IOTPEOHOCTD
B OKOJOTHYECKH YHCTBIX CEIbCKOXO3IHCTBEHHBIX
MPOIYKTaX, YTO SIBISIETCS XOPOLIEH MPEeAOChUIKON
JUISL YBEITMUESHHMS SKCIIOPTA HAIIEH MPOTYKIIUH.

Ombapro Poccun Ha BBO3 TPY3HHCKHX TOBapoOB,
KaK HH MapajoKCalIbHO, ChITPAIO MOJIOKUTEIbHYIO
poNb B JIeT€ YNYYIICHMS KauyecTBa MPOAYKLIUH U
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MIOUCKE HOBBIX DBHIHKOB, a TaKKe a0 CTUMYJ
pa3BUTHIO TepepadaThIBaOICH MPOMBIIUICHHOCTH,
B TOM YHCJIE U TI0 NepepaboTKe MPOAYKIMN JIPYyTUX
CcyOTponHuYecKnx KyJabTyp.

MbI cuynuTaeM, 4TO YBEIMUYCHHIO MPOU3BOJCTBA

TOBAapHOH  IPOILYKLHH CyOTpOITMYECKUX
KylnbTyp  CYUIECTBEHHO OyZeT crmocoOCTBOBAThH
rocyIapcTBeHHas nporpamma JaJbHEeHIIIero

pa3BUTHs 3TOW OTpacid, B pa3paboTKe KOTOPOH
AaKTHBHOE YyYacTHE NPUHMMAET HAIl yHHUBEPCHUTET.
Ha wmam B3misx, Oosblie BHUMaHHWE —CIELyET
YAeNIUTh HMHTETpanmun  (EepMEpPCKUX XO3SIHCTB B
CHELUATN3UPOBAaHHBIE KOOIIEPATUBBI M ACCOLMALINH,
HaJla)KUBAHUIO UX MPSIMBIX CBSI3€H C MOTPEOUTENAMH,
a TaKKe BOMPOCAM PAMOHAIBHOTO HCIIOIb30BaHMS
YHHUKaIBbHBIX HPUPOJHO-KIMMATHIECKUX YCIOBHH
cyOTpormyeckoii30Hb1 3amagHoi [ py3nn, pazpaboTke
HOBBIX ITOIXO/I0B M OoJsiee OEpeXKHOrO OTHOIICHMS
K okpyxaromei cpene. K coxanenuro, noka ere
UMEETCS HEMaJo B3aMMOMCKIIOYAIOIINX CITydacs,
BBI3BIBAIOIINX 3PO3UIHBIE MPOLECCHl U OIOJI3HH,
BCJIEZICTBHE  YErO  OIpPEAEICHHOE  KOJIMYECTBO
YHHUKaIbHBIX 3€MEIbHBIX YTrOAWH BBIXOJAT U3
CENBCKOXO3SICTBEHHOTO 000pOTa, W K TOMY K€
CO3/IaCTCsI OTTACHOCTb IS KU3HU U 3/I0POBBS JTIOJEH.

Ceppe3HO HANO 3aHATBCA OEperoyKperieHHEM
YepHOMOPCKOTO mo0epexbs, 0COOEHHO B
OKpEeCTHOCTAX barymm, rne pa3OymieBaBLIasics

CTUXUSI TOYTH €XKETOJHO IOIJIOMAeT B MOPCKOMH
IIy4YUHE YXOXKEHHBIC IUTPYCOBBIC IIAHTALIUH.

Cybtpomnmaeckue paiions! ['py3un (1 HE TOIBKO
OHM) SBISIIOTCS IPEKPACHBIM MECTOM  OTJbIXa,
OJHAKO B HBIHEIIHHX YCJOBHSAX MBI JIOJDKHEI
BPEMEHHO OTKAa3aThCS OT BO3POXKICHHUS MacCOBOTO
Typu3Ma, 9TOOBI HE HAaHECTH HEMOIPABUMBIN yIiepO
OKpy)Xarolieil cpene W OTAATb IPEANIOYTCHHUE
CeMeHOMY  Typu3My, OPHEHTHPOBAHHOTO  Ha
3amagHBIi  PRIHOK. JTO  OE3yCIOBHO  CHITPaeT
MOJIOKHUTEBHYIO POJb B YKPEIUICHUH SKOHOMHKH
BCEl CTpaHbl, ¥ CTAHET CYLIECTBEHHBIM IIOJCIIOPbEM
U1 hepMEpCKUX XO3SHCTB ITUX PETHOHOB.
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H. Dbanouose, 3. Yanmnaose CoyuanvHo-3K0HOMUYECKUe U dIKOT02UHeCKUe npodiembl
cybmponuueckoeo xossiicmea I pyzuu

1.

BpIBOaBI U NIpeATOKEHUS
CyOTpornuyeckoe cellbCKoe XO03iMcTBO [py3um Haubosiee HOBas OTpacilb CeJIbCKOrO XO35SHCTBA,
MIPOM3BOACTBO TOBAapHOW MNPOAYKLHH KOTOPOH B HeZaBHEM IPOILJIOM B OCHOBHOM OBLTO
COCPEeIOTOUYEHO B COBXO3aX M KOJIX03aX M OOYCJIOBIMBAJIO WX BBICOKYIO peHTabelpbHOCTh. B
rpoliecce peopraHu3aldi  OBIBIIMX COBXO30B M KOJIXO30B ObUIM JOMYyILIEHbl Cepbe3HbIe OLIMOKH,
OKa3aBlllMe€ HEraTUBHOE  BO3JAEHCTBHE Ha  MPOM3BOACTBO  IMPOAYKLUHUHU  CYOTPOIMYECKOTO

pacTeHueBoaCTBA.

2. Peabwnutaumu TutaHTALWK 4asi, LIUTPYCOBBIX M APYIHX CYOTPOMHYECKUX KYJbTYp HaA Hall B3TJISAI

cllelyeT OCYIIECTBISATb C Y4YeTOM TpeOOBaHUM PBIHOYHON 3KOHOMWKH, Ha OCHOBE HAYYHO-
000CHOBaHHOH roCyIapCTBEHHO ITPOrpaMMBL, B pa3paboTKe KOTOPOH aKTHBHOE y4YacTHe MPHHHUMAET

I'py3uHCKHN rocy1apCTBEHHBIN YHUBEPCUTET CYOTPOMUUYECKOr0 XO3SIHCTBA.

3. VBenuyenue oObEMA MPOU3BOACTBA 4Yas, LMTPYCOBBIX M APYTUX CYOTPONUYECKHX KYJIbTYp H

VAYHLICHHUE HX KauYCeCTBECHHBbIX noxa3aTeneﬁ, SABJISAKOTCHA HeOGXOHl/IMbIM YCJI0BHEM HaJibHEHIIero
pa3BUTUA 3TOU OTpac/ii U JOJDKHO IPOUCXOAUTHE BHEAPEHHWEM HWHTEHCHUBHBIX TEXHOJIOTHH C YYETOM

pacTyluel moTpeGHOCTH BHYTPEHHETO M BHEIIHErO PhIHKA B OKOJIOTMYECKH YUCTOM MPOAYKLIHH.

4. OcHoBHOU TpobGIEeMO CyOTPONMHUECKON 30HBI [ py3uH, SBISETCS 3allUTa OKPY/KAIOMIEW Cpemsl U

1.

COXpPaHCHUE SKOJIOTHYCCKOIo0 paBHOBECHA. HOBTOMy HeO6XOlII/IMO MMOCTOAHHOE COBEPIICHCTBOBAHUE
PETUOHAJIBHBIX 3KOJIOTMYECKHX TIPOCKTOB KaK 19 TOPHBIX paﬁOHOB, TaKk WU 014 LIepHOMOpCKOI‘O

noGepesKbs.

Jlutepatypa:

I'. Uxaumze — CybTpomnuyeckue KyIbTyphl (Ha rpys. sizsike) 16. 1996

2. P. J)xabuumze — Yait u uuTpycoBble ( Ha rpys. s3bike) 16. 2004

~
Do

I1. KoryamBunu — ArpapHas pepopma. itorn 1 nepcrekTuBsl (Ha rpys. si3bike) 16. 1998

4. Agriculture of Georgia. Statistical Collection 2007 Tbilisi - 2008
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pblHO'{HOLZ OKOHOMUKU

Ceabckoe x03sicTBO ['py3un B yCJ10BUSIX PbIHOYHOM IKOHOMHUKH
Georgian Agriculture on Market Economic Conditions

Hyr3ap D6anounse - 1.1.H., mpodeccop, pekrop [TYCX
Ponana Konanmanm — 11.c-X.H., mpodeccop, pyKOBOOUTEb CIIyKObI oOecredeHus kagectsa [ TYCX
MloTa XemypuaHu - MOYETHEIN Ipodeccop
I'py3uHCKMIA TOCYTApPCTBEHHBI YHHBEPCUTET CYOTPOIIMIECKOTO X035 CTBa
I'py3sus, . Kyraucu
Georgian State University of Subtropical Agriculture

Abstract

On the background of the world global financial crisis humans face food crisis problem as well. The main
concept of the represented article is to highlight the ways for solving crisis. Each country shall select the
optimal variant scope of adaptability in the world market sphere.

It is known that resolving food crisis will be affectively achieved through growing and using arable
territories.

We consider that both ways will be well approached, though the priority ought to be given to the second direction
which implies the establishment of highly-intensive technologies, industrial specialisation and cooperation,
also the use of modern energy saving techniques and perfection of social infrastructure and so on.

Therefore we consider that individuals employed in agro-industrial sphere, especially in agriculture ought
to be well-qualified, the main attention shall be directed to qualifying the highly-qualified specialists and
implementing the modern system of vocation.

On market economic conditions the aim of the science is the perfection of correlation of food products, product
gain, marketing and management completion, also the definition of short and permanent period results and
adequate activities on agrarian sphere in the noted processes. All the above mentioned factors will foster the
effective use of agro-technical, zoo-technical and biological potential in Georgian agriculture.

Key words: tea-breeding, citrus breeding, laurel breeding, sub-tropics.

KuroueBble ciioBa: YaeBoCTBO, INTPYCOBOJICTBO, JIABPOBOJICTBO, CyOTPOITHK.

Ha npumepe I'py3uu paccMOTpeHBI HEKOTOpBIE
BONPOCHl  Pa3BUTHSI PETHOHAIBHOTO  CEIBCKOTO
XO3SHCTBA B YCIOBUSIX PHIHOYHON SKOHOMHUKH.

Cenbckoe  X034HCTBO paccMarpuBaeTcs B
cocraBe equHoi cuctemsl AIIK B kauecTBe OCHOBBI
obecrieueHnsi MPOJIOBOJILCTBEHHOH 0e301acHOCTH
Kak B JII00OH OT/JIENTbHO B3STOW CTpaHe, TaK U B MUpPE
B IIETIOM.

Cenbckoe XO03HCTBO coBpeMeHHOW ['py3un -
HacJIeTHULA UCTOPUYECKH CIIOKUBILIUXCS TPAAUIHNA
W CHelManu3aluid, SBISIETCS  4acTbi0O MHPOBOU
arpapHoi CUCTEMBI.

W3BecTHO, YTO OKOHOMHKA  CTpaHbl, ce
XO3HCTBEHHBIN OBIT (POPMHUPYIOTCS B TOW IPHUPOIHO-
9KOHOMHYECKOH, HCTOPHYECKOH cpene, KOTopas
XapaKkTepHa W CBOeoOpa3Ha Juisi JaHHOW CTpaHBI.
Hapsity coTiM, BIMBHIIN30BaHHOM MUPEHJIETTIPOLIECC
riio0anu3anuy, 4To 00YCIIOBIMBAET ITOTPEOHOCTH B
MH(OpPMAIINH, a3TO CYIECTBEHHO KaK JJIsl SKOHOMHKH
CTpaHbl B IEJIOM, TaK M JUISl aJlaNTalliy arpapHoi
9KOHOMHUKH B CHUCTEME PHIHOYHBIX OTHOLICHWH. B
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9THUX YCIOBHSAX OCOOEHHO IEHHBI 3HAHUE, ONBIT U
MIpeANpUHIMATEIbCKIE CIIOCOOHOCTH UesioBeka. Bee
9TO AenaeT Y3PPEKTUBHBIM HCIOIH30BAHNE PECYPCOB
IIPOM3BO/ICTBA, B TOM YHCIIE JTIOJCKHX PECYPCOB.

Ha nHampasneHnue pa3BUTHs CEIbCKOTO X03HCTBA
I'py3un omnpeneneHHOE BIHMSHUE OKa3al IEPHOJ
mpebsiBaHus B cocTaBe OpmBmiero Coros3a, Korma
CENbCKOE XO3AHCTBO OBUIO OPHEHTHPOBAHHO B
OCHOBHOM Ha TaK Ha3bIBAEMbIE OTPACIH COIO3HOTO
3HAQUEHMsA:  YaeBOJCTBO, LIUTPYCOBOICTBO,
(cM.  Tabmuiy) JaBPOBOJCTBO, TabaKOBOJCTBO,
MIPOM3BO/ICTBO MIPOLYKINHU APYTHX CYOTPONNIECKUX
IUIOJIOBBIX M TEXHHYECKHX KyupTyp. Cnemyer
OTMETUTh, YTO B YKA3aHHBIX M JPYTHX OTPacisixX
PBIHOK B TO BpEMs pa3BUBAICS B 3aKPHITOH
dopme, a TakoH KOMIOHEHT KaK PhIHOYHAs IICHA
dopMupoBascs BHE BCSIKOH KOHKYpEHIMH W,
4YTO caMoe TJIaBHOe, 0e3 ydera 3aKoHa CIpoca U
MPEANIOKEHHs, T. €. IIyTeM aAMHUHHCTPUPOBAHMUS,
B crnenctBue, uero Ha 3TOM 3Tame, PBIHOK PE3KO
COKpaTHJICSL.
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Cenvckoe xo3aiicmeo I py3uu 6 yciosusx
DBIHOUHOU IKOHOMUKU

Tabmuia

Ypoxaii uMTpycoBBIX U Yas B ['py3uu 1o kareropusimM xo3siiicT

Hurpycosbie Yaii
BaHOBOVH HOHUH Aoz Bamosoii . Jlons cenbxo3.
Tonwr ypokau CCMCHH. CCIIbX03. oKl Hons cemeitH. e —
BCETO XO3AUCTB | MPEANPUITHI 1}3/cp 1o THIC.T x03s1#cTB (%) pex (05)
ThIC.T (%) (%) ' ’
1985 134,6 76,7 23,3 581,2 7,3 92,7
1990 283,1 83,5 16,5 501,7 7,2 92,8
2000 40,1 98,5 1,5 24,0 33,7 66,3
2001 60,0 98,8 1,2 23,0 93,5 6,5
2002 33,1 100,0 - 24,0 74,6 25,4
2003 59,2 100,0 - 25,5 75,7 243
2004 38,2 100,0 - 20,0 64,0 36,0
2005 122,4 100,0 - 22,8 86,8 13,2
2006 52,2 100,0 - 6,6 88,2 31,8
2007 98,9 100,0 - 7,5 73,3 26,7

“ Cenbckoe xo3s1iicTBo I'py3un,” craruct. coopuuk, T6. 2007r.

B HacTosmee BpeMms B MOpsSAKe AHS BCTal
BOIIPOC OpueHTauuu ['py3uu Ha €BpONEHCKUM U
BOOOI1IE 3ara/HbIi PHIHOK.

B ycnoBusax mnomywenuss — I'pysueit craryca
HE3aBUCHMOCTH TIepe]l Hel BCTaja 3ajadya HOBOTO
peLIeHUs] SKOHOMHYECKUX U COLMAIBHBIX MPOOIIeM.
Cpenu HUX 110-HOBOMY ITPOSIBUIIMCH HEOOXOIMMOCTh
pa3pabotku onpeseneHns 3pPpEeKTUBHOCTH arpapHoOi
HNOJIMTUKM M Tpo0jieM  MPOAOBOJIBCTBEHHON
0€301acHOCTH ~ CTpaHbl, YTO MpEeIyCcMaTpUBaeT
JIOCTYITHOCTh  TPOJIOBOJIBCTBEHHON  MPOIYKIMU
JUIs  HaceleHHs CTpaHbl (C  TOYKM 3pEHHUs
HOKYTAaTeIbHOW CIIOCOOHOCTH), U e 0e30MacHOCTh
JUIsl 310pOBbsl JIOACH. B cBOX0O ouepenb, BO3HUK
BOIIPOC  TPYJOYCTPOWCTBa, paboyell Cuibl U
MOBBIIIEHUST YPOBHS BocmpousBojicTea. Cremyer
YUUTBIBATH M TO OOCTOSTEIBCTBO, YTO CTpaHa
JOJDKHA 3aHSITh CBOM  COOCTBEHHBIC MO3UIHU
B TIpollecce MEXIYHAapOAHOM HMHTErpanmuu U
riobanu3zanuu. [IpodieMy CyecTBEHHO OCIIOKHSIOT
HavaBmasics: ¢ 2006 rona ardusuus U ra00aibHBINA
IIPOJOBOJIBCTBEHHBIA  KpU3UC.  EJAMHCTBEHHBIM
IyTEM ITPEOJI0JICHUs Ie(UIIUTA [TPOIOBOJILCTBEHHBIX
HPOJYKTOB DKCIEPThI CYUTAIOT PE3KHI POCT 00beMa

IPOU3BOACTBA.

SlcHo, uTO TNO0aNMM3anMA  HE  MCKIIOYaeT
COXpaHeHHMsI B cTpaHe HCTOPHYECKH
c(hOpPMHUPOBABIINXCS TpaUIHH. ITapagokc

rno0anu3alid B TOM, YTO OCOOEHHO Ba)KHBIM
SBJIIETCSI MMEHHO HallMOHAIIbHOE, TPaJULIMOHHOE

C uenmpro peleHus 3ajad, CTOAMIMX Hepes
I'py3ueii, MUHUCTEPCTBOM CEIBCKOIO XO35HCTBA
U IPOJOBOJIbCTBUS, HAYYHO-UCCIEAOBATEIbCKUMU
WHCTUTYTaMH ¥ JPYTMMH KBaJU(HULIUPOBAHHBIMU
CIEIHMATUCTaMH pa3paboTana KOHLIENIUS
[EPCIEKTUBHOIO Pa3BUTHUs arpapHOM SKOHOMUKHU

CTpaHbl, B COOTBETCTBMU C KOTOPOH C  y4EeTOM
0COOCHHOCTEH  CyIECTBYIOLIETO B CTpaHe
MaKpo- W MHKpPO- 3KOHOMHYECKOro Ipoliecca,

npoBesieHa padoTa Mo peopMUPOBAHUIO arpapHOH
chepsl, B UYACTHOCTH [0 COBEPLICHCTBOBAHUIO
3aKOHOJIATEJIbHON 0a3bl C LIENIbIO OBIIA/ICHNS] HOBBIMU
pPBIHKAMH ¥ pOCTY MX O0bema, MpekKAe BCEero 3a
CYET COKpAIEHUS HMMIOpPTa IPOJIOBOJILCTBEHHBIX
TOBApOB M YBEJIMYEHHs OSKCHOPTa B OTHOIICHHU
OanaHCHpOBaHMs  TOTPEOHOCTH  —  JJOCTaBKU
MIPOJIOBOJILCTBUSI.  3HAYMUTEIbHBIE  MEPONPUSITHS
OCYIIECTBIIAIOTCS 110 YTBEPK ICHHIO BarpapHoii cepe
HOBOT'O MBbIIIICHUS, 3)(YEKTUBHOIO MEHEHKMEHTA 1
MapKETHHTOBBIX HCCIICAOBAHUI.

B By3ax CeIbCKOXO3SIMCTBEHHOro mpodmis,
B TOM 4Hcie B [Py3HMHCKOM TIOCYAapCTBEHHOM
YHUBEPCHUTETE CyOTPOITMYECKOTO X035CTBA, BEAYTCS
OIIpe/ieNICHHbIE PadOThl MO COBEPLICHCTBOBAHUIO
yueOHBIX [UIAHOB U 00Y4EHHIO HOBBIM JIUCIHUILIMHAM,
HCIOJIb30BAHUIO  KOMIIBIOTEPHOM  TEXHUKU. B
YaCTHOCTH, NpPU3HAH HPUOPUTETHBIM  MOJIOOP
3G PEeKTUBHBIX (OPM COBPEMEHHOTO WHIKEHEPHO-
TEXHUYECKOTO, TEXHOJOIMYECKOro, MaTepualibHO-
TEXHUYECKOTO ¥ MHTEJUIEKTYJILHOTO 00CITY KUBAHMS

pa3BUTHE MECTHOM 0a3bl pecypcoB (OCOOEHHO  KPECTBSIHCKOTO, (bepmepckoro U JPYTHUX
JIFOJICKHX). TUIIOB  CEJILCKOXO3SICTBEHHBIX PEANPUSITHH,
46 Economic Science for Rural Development Nr. 20, 2009
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Cenvckoe xozaiicmeo I pysuu 6 ycnogusax
PBIHOYHOU DIKOHOMUKU

(hopmupoBaHue
U COLHAJIbHOU
KOONEPHPOBAHMS.
B mpoGnemax yHUBepcUTETa OTpPa’keHBI PaOOTHI
10  COBEPLICHCTBOBAHMIO  METOJOJIOTHYECKUX
OCHOB arpoTEeXHOJIOTHIECKOTO, KOHOMHKO-
OpPraHM3aIIOHHOTO  XapakTepa Mg  OTpaciei
CENIbCKOTO  XO3siicTBa  CyOTPONHMYECKOH  30HBI
cTpansl. IIpoBoasTest HccienoBanus Mo pa3padoTKe
PEKOMEHAAIMH MO BHEIPEHHWIO HOBBIX KYJIBTYp H
COPTOB B OTJIMUAIONIMXCSI TPUPOAHO-KINMATHIECKUX
YCHOBUSIX W reorpado-XO3sIMCTBEHHBIX — 30HAX
(TopHOH, TIpenropHOW ¥ PABHUHHOW) BHYTPH
cTpansl. OmpenereHHbIe paboTBl TIPOBOAATCS
10 HCCIIEIOBAaHUIO AHTPOIOTEHHBIX JaHAIA(TOB
U PEKPEalMOHHBIX PECYpCOB  CYOTPONHYIECKON
30HBI, C €TI0 OOECTeUYeHHs PA3BUTHs B CTpaHE
9KOTYPHCTHYECKOM  MHIAYCTPUH.  3HAUNTEIbHBIC
paboThl BEAYTCA MO TMOBBIMICHUIO 3KOHOMHYECKOTO
1 COIMAIILHOTO YPOBHS JKU3HM HACENICHHS TOPHBIX
paifonoB I'py3sum Bo m30ekaHHE MaccOBOU
MHUTpAllMd  JIOJEH B  HHU3MEHHBIE  PETHOHBL
PazpaboTana mosTamHas MporpaMma  OCBOEHHMS
peKpeanoHHbIX pecypcoB 3amamgHoit ['pysuu, B
4acTHOCTH, AOXa3uH, C YIeTOM COOTBETCTBYIOIIHX

Ha cele  NPOU3BOACTBEHHOM
HHPPACTPYKTYpPEl Ha  OCHOBE

COLIMAIbHO-DKOHOMHYECKUX M JKOJOIMYECKOH
[IPOrpaMM. ITo ykasaHHBIM  HIpOrpamMMam
Ha T[IepBOM OTale IPeIyCMOTPEHO CO3/aHUe

KypOpTOB CIEHUATM3UPOBAHHOTO KIMMAaTHIECKOTO
xapakrepa. TakuM o0pazom, Ha TIEPBOM dTare OyaeT
YCTaHOBJIEHA CBS3b XO3SHUCTBEHHOW JAEATEIbHOCTU
C TypU3MOM, B  pE3yNbTaTe 4ero OyAyT 3aJ0’KEHBI
OCHOBBI Ul pa3BUTHs 3TOW oTpaciau. Bropoit stan
COZEPKUT Pa3BUTHE HOBBIX BHJOB PEKPEAIMOHHOTO
JIEHCTBA, TaKUX KakK: aJb[IMHU3M M CIOPTUBHBIN
Typu3M, IpenycMaTpuBaromue  (OpMHUPOBAHHE
TPaHCIOPTHON u CIIEUAIU3UPOBAHHOM
TypucTHYecKoi mHPpacTpyKTyphl. Ha TpeThem sTame
MIPEAYCMOTPEHO Pa3BUTHE 3UMHHUX BHJIOB OTAbBIXA, B
TOM YHCIIE CO3/IaHHE TOPHO-JIBKHOTO KOMIUIEKCA U
zp.

3UMHHH Typu3M ypaBHSETCS ¢ TEMIIAMU JIETHETO
TypH3Ma 1, TAKUM 00pa30M, TYPHU3M CTaHET YCIIEITHON
oTpacipio TOopHOW ['py3nm, mapauiexbHO OBICTPO
OyZyT pPas3BUTBI JAPYTHE BHIBl XO3SMCTBEHHBIX U
COLIMAJIBHBIX OTpaciiel.

B texymem, XXI Bexe Ha poHE XapaKTepHOH IS
Mupa rinodanuzanuu, ['py3us B OCHOBHOM, COXPAaHHUT
B COOTBETCTBHM C HCTOPHUYECKUMH TPaJULIUSIMH,
CJIOKHBIIYIOCSI arpapHyio CIEHHAIN3ALII0, BHOBb
OCTaHyTCs TIPUOPUTETHBIMHU MIPOMBIIINICHHOE
HaIpaBIICHNE BHUHOT'PaapCTBa-BUHOIEIIHS,
TIO/IOBOJICTBA, @ TAKYKE HOBBIE OTPACIIH - Ya€BOJICTBO,
LUTPYCOBOJICTBO, JIABPOBOJICTBO.

VkazaHHelMH ~ oTpacisiMu  I'py3ust  BHeceT
CBOM oONpeAesieHHbIH BKJIax B JEJI0 PELICHUS
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MHpPOBOW arpapHO# mpoOiiembl. B cooTBeTcTBHU C
TpeOOBaHMAMH PHIHOYHOH 3KOHOMHKH 3HAUUTEIBHOE
BHUMaHME Oy 1eTy Ie/ICHO yBEITMUCHNIO IPOMU3BO/ICTBA
3€pPHOBBIX, OBOINHBIX , KOPMOBBIX  KyJbTYp JUIS
KMBOTHOBOJICTBA, HA OCHOBE MHTECHCH(UKamn
aTHX oTpacieil. C menpro 6aJaHCHPOBaHHA CIIPOCA -
MIPEATIOKEHHS PBIHKA, Pa3padaThIBalOTCS IPOrPAMMBI
oTpacieill ¥ KyJnbTyp, aAaNTHPOBAHHBIX K MECTHBIM
MIPUPOTHO-KIMMATHUECKUM YCIIOBUSIM, B TOM UHCIIE
JUTS pa3BUTHS OTpacie III0A0BO-STOIHBIX, DyHAYyKa,
HEKOTOPBIX JPYIMX CYOTPONWYECKHUX KYJBTYD,
ITYEI0BOACTBA U T.JI.

B  ycnoBuAX  pbIHOYHOW  HSKOHOMHMKM  Ha
CENbCKOXO3SMCTBEHHBIX IPEANPHUATHAX B TOPSIKE
JTHSICTaBSATCABOIPOCBIHEOOXOJUMOCTHIIPON3BOICTBA
IIPOyKTOB riryOoKon TEXHOJOTMYECKOU
nepepadoTKH.

[TpakTHKa TOATBEPXKOAET 4YTO JJIsI CTPaHBI
HAMHOTO  BBITOJHEE TOProBaTh BHHAMH U3
YHHUKaJIbHBIX COPTOB BHHOTPAa, COKAMH ILIO/I0BO-
SATOAHBIX, IIUTPYCOBBIX, TOMAT-TIACTON MPOIYKTaMU
KMBOTHOBOJICTBA, HEXENIW IPOAABaTh HX B BHUJE
CBIPBS.

CrnemoBaTensHO, TIPOBOJTUTCSA paboTta
B HaImpaBlICHUN COBEPIICHCTBOBAHUS
MIPOU3BOJICTBEHHOH U COIMATIBLHON HH(PPACTPYKTYPHI
Ha OCHOBE OINITHMAJIbHBIX MacmTaboB
KOONEpHpOBaHMUsA (EPMEpPCKUX M JAPYTuX THUIIOB
CENIbCKOXO3SIIICTBEHHBIX ~ TIPOM3BOJCTB, C  TEM,
94TOOBI OCYIIECTBISITH arpapHOe IPOU3BOJCTBO IO
MPUHLOMIY: MPOU3BOACTBO U IepepaboTKa ChIPbS,
XpaHEHHEe — JIOCTaBKa JI0 MOTPEOUTENS M MPOAAXKa.
YcraHoBUBLIASICS CTPYKTYPA CENBCKOXO35MCTBEHHON
oTpacnu TpeOyeT KOPPEKTHUB U ONIPEEICHUS B HOBOM
HalpaBIeHUH B COOTBETCTBHM C W3MEHECHUSIMU
MOTPeOHOCTH TOTPEOUTENS.

B I'py3uu, B HeAaBHEM MPOLIOM, IPUOPUTETHOE
pa3BUTHE T.H. COIO3HBIX OTpACiedl CyIIECTBEHHO

ocyabunu ~ BHUMaHHE K MIPOU3BOACTBY
MIPOJIOBOJILCTBEHHOTO ~ 3€pHA W NPOAYKIHH
KHMBOTHOBOJCTBA. [l0 CTAaTHCTHUECKMM JIaHHBIM

ypoBeHb camooOecrieueHuss ['py3uu 3epHOM He
Y/IOBIETBOPSIET MOTPEOHOCTH HAIOJIOBHHY, TaKKe
B mpenmenax 70-75% xomebnaTcs noKa3aTelIn
camMo00eCrieYeHus] TPOJYKTAMU IKMBOTHOBOJICTBA.

[lokazarenu  uUMIIOpTa  CEJILCKOXO3SICTBEHHOM
MPOJYKIUHN 3HAYNTEIBHO IPEB3OIUIN IIOKa3aTeln
9KCTIOpTA.

Takum oOpa3oMm, B TOpsAAKE [HS B CTpaHe
CTOSIT BONPOCHI YTOUHEHMS apeajga pasMeIleHHs
CENIbCKOXO3SIIICTBEHHBIX ~ KYJIBTYp, OIpE/EIeHNe
MEPCIIEKTUBBI PAa3BUTHUSl TPAAMIMOHHBIX W HOBBIX
KyJIbTYyp, TIOBBIIIEHHE YPOBHS WHTEHCH(UKAIMN

MIPOM3BOJICTBA  HPOJOBOJIBCTBEHHBIX  KYJBTYD.
[Ipn mHMPOKOM NPUMEHEHHH MPOTPAMMHPOBAHUS
YpPOXKallHOCTH C  HCIOJIb30BAaHUEM  OpOLIAEMOMU
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Cenvckoe xo3aiicmeo I py3uu 6 yciosusx

pbmoqnoﬁ OKOHOMUKU

MEJIMOPALHA HEOOXOIUMO MO-3TalHO MOATOTOBUTH
yCIHOBUSL sl  Pa3BUTHS T.H. OMOJIOTHYECKOTO
3eMiIeieNusl W,  CII[OBATENbHO,  COKpAIIEHHS
MIPUMEHEHNS XMMHUECKHUX YA0OPEHHUH 1 ITpenaparos,
YTO TaK BaXHO ISl MOJYyYEHHS 3KOJIOTHYECKH

OTpeeIeHHsI ux OTITUMAJTBHBIX
MacimraboB U OPraHU3alUOHHBIX  (GopM
CEJIbCKOXO3SMCTBEHHOTO POU3BOACTBA M, B
MIEPBYIO OYEPElb, CPEIH HUX KPECTHIHCKUX H
(bepMepcKuX X035HCTB.

YMCTON NpOAYKIUK. Takol moAxoxd ompaBnaH uteM, 2. dopmupoBaHHe arpoOHM3HECa B CTPAHE CIEAYET
yro ['py3ust manosemenbHas cTpaHa. JlocTaTodHO OCYIIECTBJIATh B HampasieHuu 3(PPEKTHBHOTO
OTMETHUTH, YTO B NEPECUCTC Ha AyHly HACCICHUA HCIIOJIb30BAHUS pecypcoB COLIMAJIBHOTO
npuxoxutcs Beero aumb 0,17 ra Ha MamHM. 6J1ar0COCTOSIHUS Jqrofed, 9KOIOTHYECKOH
3Ha4YNTEIbHAS YACTh CEIbCKOX03HCTBEHHBIX YTOUH CTaOMIBHOCTH,  NIPUPOAHBIX,  (DMHAHCOBO-
pacIiojIoKE€Ha B I‘OpHOﬁ u BbICOKOFOpHOﬁ 30Hax, MaTepHaldbHBIX M, YTO IJABHOE, JIIOJICKHUX
MIPECTaBIsA cO0O0M MaoyposkaliHbIE TTACTOMIIIA. pecypcos.

N3BecTHO, YTO HA CHCLMATH3ALMIO CEIBCKOTO 3,  AJaNTalHIO K SKOHOMHYECKUM YCIJIOBUSIM PBIHKA
XO03HCTBATIOMUMO IPUPOTHBIX (JaKTOPOB OKA3BIBAIOT cle/lyeT MPOBONTH B YCIOBUSAX YCTAHOBICHHUS
BITHSIHHE PBIHOYHBIC OTHOLICHHS, YTO OOYCIOBICHO ONTHMAJIBHOTO COOTHOIIEHUS SKOHOMHYECKOU
HEOOXOJUMOCTBIO o0ecreueHus: OalaHCHPOBAHUS KOHBIOHKTYPBI PBIHKA, OOBEKTHBHBIX 3aKOHOB
CTpOCca-NpPe/TIoKEH s M 10CTaBkK. B cBoro ouepesh U TpeOOBaHUN COLUATIBHOH M AKOIOTHYECKOH
9TOT Mpolecc 00eCHeYNBaET UMITYIILC TOTPEOHOCTH cpepsr. Taxoii OXOJ CIEyeT OCYIIECTBHTh B
1 CIIOCOOCTBYET CO3/1aHHUIO MHBECTHIIMOHHOM CPE/IBL. IePeXOIHBIil Ha PHIHOYHBIE OTHOLIEHHS [IEPHON
PriHOYHEBIE OTHOIICHUA, B OCHOBHOM OTpPaXCHbLI B HBHOCJ’IGZ[YIOH.[CIZ NEPCIEKTHUBE.
lere, o0beMe phiHKA M B JIPYTOM BUJE, HTO CBOK 4 3 dioHe MPOHCXOISIIET0 B MApE IIOGATLHOIO
O4epelh COCOOCTBYET CO3/IAHMIO  KOHKYPCHTHOH ()MHAHCOBOTO U IIPOJIOBOJILCTBEHHOTO KPH3HCa
CPCAbL,  M3MCHCHUIO CTPYKTYpBI  pacxoiios  H I'py3ust nomkHa 0OECTICUUTH pannOHAIBHOE
COOTBETCTBEHHO TTOBBIIICHUIO ToKazaTesnen - leIeHANPaBIeHHOe HCTIONB30BAHNC
S PEKTHBHOCTH NPOU3BOACTBA. oxaseiBaeMoii  Empomoii,  CoeJMHEHHBIMH

[TaramMp ¥ MeXIyHapOAHBIMH (PUHAHCOBBIMHU
BreiBoabI M HnpeaI0KeHus: OpraHu3alusIMn (¢uHAHCOBONH ©  Japyroi
1. Ha ocHOBe MHOTO(GAKTOPHOTO aHANIH3a W HKOHOMHYECKOH ITOMOIIH, TPOBEICHHEM paldoT

MapKEeTUHTOBBIX HCCIIeJOBaHNH clenyeT 10 COBEPIICHCTBOBAHUIO PHIHOYHOTO MEXaHU3MA,

MPOJOIKUTH paboty B HaIpaBJICHUU B TOM YHCIIe 0aHKOBCKOW, HAJIOTOBOM, CTPaXOBOH

(hopMupoBaHUS ONTHUMAJIEHOU CBA3U CHUCTEM M IPOBEICHUM JPYIHMX HEOOXOTMMBIX

CeNbCKOX035MCTBEHHBIX oTpaciei MEpOIPUSITHH.

JluTepartypa:

ok

T6. 2003r.

JI. Teopxemmaze — CoBpeMeHHBIE IPOOIEMBI SKOHOMHYCCKOH MO THKHA I'py3un.

2. II Koryamsuin, I'. 3u63ubanze - DxoHOMHKa CebCKOro xossiicTea, T0. 2006r.

3. II Koryamsumn - [IpogoBoibcTBeHHas 6€30macHOCTS ['py3uy; peasbHOCTb 1

nporuo3 - T6.,2004r.

4. P.Konanuanu - Haydsble 0CHOBBI peaGAINTAMH KyIbTYphI Yast B ['pysun -

T6.2003r.
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Abstract

The study shows the necessity and topicality of risk management in dairy sector in Latvia in connection with
the changes in the economic situation and investments. In recent years, the EU funds as well as credit resources
were extensively used for the modernisation of the dairy sector; however, in the present conditions of recession
the farms have problems with credit payments. In order to enhance the confidence about the farming stability
and its development opportunities, it is advisable to assess risks. The assessment system of small and middle
business risks has been worked out in Finland and is accessible on the Internet. It is necessary to develop the
similar system for Latvian dairy sector as well. The case study within the present research focuses on the risk
assessment in a dairy farm; such risk assessment diagram could be uploaded on the Internet for businesses as a

simple and effective risk assessment tool.

Key words: risk assessment, risk management system, dairy sector, EU funds.

Introduction

Dairy farming and its accompanying sectors
account for an essential share in the structure of
Latvia’s agriculture. In recent years huge investments
have become available and one of the ways of
business development is the attraction of the EU
finances used by many dairy farmers. However,
investments mostly involve credit payments that are
connected with additional risks. Thus farms encounter
internal risks, such as productivity of cattle and crops,
diseases, machinery damage; exterior risks, such as
price fluctuations of milk purchase and resources,
the changes in crediting policy of banks etc. The
present situation in Latvia as well as Europe which
is characterised by the decrease of consumption and
run-down of economic development, has a negative
effect on the money circulation and investments in
farms or, as it was mentioned in the “The Latvian
Macroeconomic Stabilisation and Growth Plan” by
the Ministry of Finance at the end 0f 2008 and adopted
by the 9" Sacima (Parliament) of the Republic of
Latvia, December 12, 2008: the economic growth
has been suspended and even decreased in Latvia, the
Baltic states as well as in the euro zone on the whole,
hampering the economic activity of businesses to
perform profitable deals in domestic and foreign
markets. The above mentioned plan includes the
promotion of investments, assignations of funds for
restructuring economy, particularly focusing on the
EU structural funding programmes in the conditions
of “frozen” credit resource market (Ministry of
Finance, 2008). Even though the investments are
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apparently important in Latvia’s dairy sector, farms
should be confident that their business activities
will not be threatened and the payments of credit
money will not cause serious problems. The safety of
investments can be increased by the risk assessment
and implementation of the risk management in the
business organisations thus diminishing the risk
effect.

Materials and Methods

The study is based on the data of the Central
Statistical Bureau (CSB), Rural Support Service, “The
Latvian Macroeconomic Stabilisation and Growth
Plan” of the Ministry of Finance of the Republic of
Latvia, “The Strategic Plan of the Improvement of
Latvia’s Dairy Sector” of the Ministry of Agriculture
of Latvia. The risks in milk production were analysed
applying the risk assessment analysis and the method
of the case study in one of the dairy farms. The risk
assessment system by Finnish researcher Jarkko
Leppala (Holistic risk management — something for
farmers? 2008) is used with the purpose of extending
the present risk assessment and designing the risk
management system that is suitable for the needs of
Latvia’s farms.

Results and Discussion

Challenges and solutions of the dairy sector
Dairy sector is one of the most important
production branches of agricultural commodities,
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and recently its share in the range of agriculture
products and the role in the formation of farmers’
income have increased. Together with the crop and
fodder production the share of dairy production in
2006 accounted for 38% of the total agricultural
output. Dairy cattle farming use approximately 840
thousand ha of the land, i.e., 50% of agricultural land
(the Ministry of Agriculture).

The dairy production volume in the time period
from 2005 to 2007 has increased from &10.3
thousand to 841.6 thousand tons (CSB). The dairy
sector has undergone structural changes that have
been enhanced by the state and the EU support for
this sector. In spite of the recent positive tendencies,
the dairy sector is still scattered. According to the
data of the CSB and Agriculture Data Centre from
2006, approximately 74% of milk cows are kept
in herds with less than 50 animals; the share of the
herds consisting of 2-3 cows is quite big; however,
such small herds in the conditions of advanced
technologies and market development cannot provide
the appropriate added value production capacity and
efficiency. Figure 1 shows that in 2006 more than
90% of all milk production farms were small (less
than 5 cows), and these farms account for 37% of all
milk cow herds. The CSB data reflect that in 2006
the average number of milk cows was 180,785; the
average size of a herd was 3.97 cows, which is one
of the lowest indicators in the EU countries (Latvijas
lauksaimnieciba un lauki, 2007).

In order to improve the business activity of the
agricultural producers, the EU structural funds have
become available; the new accounting period this
year has started with the total sum of the EU structural
funds of LVL 4,530,447,634. The promotion of the
dairy sector development is envisaged by the ERDGF
that enhances rural development and supports
activities for the improvement of farming efficiency.

0.7 0,5

Source: made by the authors according to the CSB, 2007

The second most important source of financing in
the dairy sector is the EAFRD programme; it assigns
money for the implementation of Rural Development
Plan (2007 —2013). Axis 1 relates to the dairy sector,
the financial support is meant to be allocated for the
promotion of the competitiveness of the agricultural
production, its modernisation and technological
advancement.

Due to the promising tendencies in dairy
production and gradual increase of milk purchasing
price in previous years, the dairy sector received
funding from the ERDF for ensuring hygienic
standards (5,646 activities) for the total sum of
EUR 52 million in the time period from 2004 to
2006. Since many farms used this financial support,
they needed credit resources for expansion and
modernisation. Unfortunately, the sudden fall of milk
purchasing price in the spring of 2008 and the rise
in the resource price have noticeably influenced and
still influence many of these farms. Although “The
Latvian Macroeconomic Stabilisation and Growth
Plan” (the Ministry of Finances, 2008) highlights
the significance of the support in the implementation
of deeds that foster the economic activities and
export, the situation in the dairy sector remains very
troublesome. The existing milk purchasing price
does not cover the credit payments, thus creating
serous problems for many farms. Therefore the
risk assessment is a good solution for the reduction
of possible threats. The risk assessment shows the
possible risks, their features, possible losses, which,
in its turn, help the owners forecast the future situation
and make relevant conclusions. One suitable risk
assessment and management system has been created
in Finland, by Jarkko Leppala from MTT Agrifood
Research Institute, and it is accessible on the Internet
(Holistic risk managament — something for farmers?
2008). This system comprises Farm Risk Map that

o1

B2

W3l 5

06 till 9
|10 till 19
020 till 29

B 30 till 49
050 till 99
100 till 199
200 till 299
0300 and more

Fig. 1. Farms with a respective number of cows (%), 2006
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gives a general overview on the farm risks and
provides with the checklist where risks are divided
into 4 categories:

—  human risks;

— product risks;

—  property risks;

— environmental risks.

Each category contains 70 — 188 questions that are
formulated in a clear and comprehensible way. The
formation of similar system in Latvia could secure
farms from possible risks.

Implementation of risk assessment

The risk assessment is the identification of
the quantitative or qualitative risk value in a
particular situation. In order to perform quantitative
risk evaluation, two risk components should be
determined: potential losses and feasibility; therefore
two questions should be answered by the evaluator:
1. Could this risk be possible in a farm and after

what time period could it appear again?
2. Will this risk cause losses; how big will they
be?

When risks are assessed, the activities should
be carried out to decrease or to eliminate them; in
addition, the most dangerous threats, possible damage
and costs of risk prevention should be evaluated; it is
necessary to identify if risks are possible to prevent,
reduce or to shift. Insurance measures are used to

reduce and shift risks, if prevention is impossible or
very expensive. After the implementation of activities,
the results should be estimated and the repeated risk
assessment should be performed. If it is necessary,
risk reduction or prevention activities are repeated
as well as preventive measures are carried out, and
the risk assessment after a certain period of time is
repeated, as it is reflected in the risk management

cycle (Figure 2).

Agriculture hasbeen subjected to essential changes
that are connected with the market globalisation, rapid
development of technologies, regulation expansion
and growing environmental protection demands. It
has fostered bigger risk diversity. There are several
risk classifications; the one used by the European
Commission is the following (Hardaker, J.B.,1999):
— Individual or personnel risks are connected

with the illnesses, injuries, or death of a farmer
or farm employees.

— Property risks are associated with fire, theft,
and other reasons that cause losses or damage of
the houses, inventory and other items of property
used for the production.

— Production or harvest risks mostly are
connected with the weather conditions
(excessive/insufficient humidity, frost, extreme
temperatures etc.) and include risks of plant and
animal diseases.

—  Price risks depend on the potential price rise of
raw materials and the potential price fall of the

Risk

Management

Source: Tom Olzak, Director of Information Security at HCR Manor Care

Fig.2. Risk management cycle
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manufactured goods after the production process
already has been started.

— Institutional risks result from the political
changes (including agricultural policy) that
influence the decisions of agricultural production
and /or sales, and have a negative effect on the
business activity. Institutional risks refer to the
termination of the agreement as well.

— Financial risks include the price rise of capital,
currency exchange rate risks, low liquidity and
slow circulation of assets.

The above mentioned risks are interrelated. For
instance, the institutional risk of the price change
support affects the price risk. All risk categories
have an influence on the farm incomes (P.Rivza, D.
Santare, 2007).

The case study explores the risks in six categories
according to the above mentioned risk assessment
model. When risk feasibility and possible losses are
estimated the ratio (total value) is determined, and
the risk essentiality is stated from the risk assessment
diagram (Figures 3 and 4).

The case study uses the farm “Rudeni”, which is
situated in Sesava parish, Jelgava district, its owner is
Péteris Knope. The farm “Rudeni” business activities
include milk production, fodder production, growing
of crop (winter and summer wheat, oats, barley) and
rape. The farm owns 120 milk cows with the average

milk yield of 9,000 kg and it uses 537 ha of land.
In order to expand milk production and meet the
demands of the quality and competitiveness, the farm
has implemented two SAPARD projects and has
set off an EU project to build a new cowshed; there
are plans to submit another project for the bio-fuel
production plant. The dairy and grain production,
produced in the farm is sold through the cooperative.

As it is possible to see from the risk assessment,
the most important risks refer to price risks: the
fall of milk purchasing price and the price rise of
production resources that have high feasibility and
noticeable losses. In terms of the prices of production
resources, the farm is mostly affected by the increase
of fertilisers, fuel, and electricity. The price rise of
fodder supplement influences the farm comparatively
less, partly due to the fact that the farm signs a contract
with the cooperative for the fodder additives supply.
Cattle disease risk plays an important role, it leads
to the individual or personnel risk, i.e., the damage
done by the low qualification of the personnel. For
example, daily milk yield could be damaged because
of the negligence or inattentiveness of the personnel.
This farm as well as other farms employs workers
for basic jobs with low education and low level of
responsibility for the cattle and property, therefore
strict control and supervision is necessary. The
new farm project foresees computerisation of the

Feasibility/

Risk

Maximum possible Very small Small Possible Highly

losses possibility possibility possible Certain
Insignificant losses 1 2 3 4 5
Small losses 2 4 5 6 7
Average losses 3 5 6 7

Significant losses 4 6 7

Very significant

losses 5 7

Source: created by the authors using Oracle Services data

Fig. 3. The risk assessment diagram

Acceptable risks

Observation, preventive measures

Partly essential risks

Pay attention, carry out activities for the
reduction and elimination

Essential risks

Emergency activities for the reduction and
elimination

Source: created by the authors using Oracle Services data

Fig. 4. Determination of risk essentiality
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Table 1
Risk assessment in the dairy farm “Rudeni”

Risk Feasibility Losses Ratio
Individual or personnel risks

Diseases of employees (including alcoholism) 2 2
.Damag.e caused by unqualified personnel or 3 5
inattentiveness

Risks caused by wrong decisions of the owners or 1 5
managers

Property risks

Fire 1
Theft 1 1
Production or harvest risks

Cattle diseases 4 5
Bad weather conditions (fodder harvest) 3 2
Damaged equipment 2 4
Fodder storage losses 1 1
Price risks

Milk purchasing price reduction 5
Price rise of production resources 4 4
Price rise of services 4 3
Institutional risks

Support payment policy changes 1 1
Adjustment in the EU structural fund payments 4 2
Termination of the contract with milk buyers 1 3
Termination of the contract with milk buyers
from the cooperative 5 3
Adjustment of taxes (VAT) 5 4
Financial Risks

Bank crediting policy changes 3 4
(interest rate)

Changes in crediting terms 3 2
Risk Feasibility Losses Ratio

Source: made by the authors according to the data of the dairy form "Rudeni”

production process thus diminishing the role of the
mistakes on the production output. Another serious
risk is the termination of the contract; if the farm has
signed the contract with the cooperative the risk is
reduced; the cooperative in further sales, in its turn,
has the risk of the adjustments of the sales volume
and prices. Another serious risk is tax adjustments,
i.e., in 2009, VAT has increased from 18% to 21%;
this change results in the rise of the purchase price
of resources thus decreasing the demand for the
manufactured goods.
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Another level of risks, i.e., partly essential risks,
include the risk of wrong decisions by the owners
or managers, that has a low feasibility but could
cause big losses or the lack of profit. Besides, partly
essential risks include bad weather conditions since
the farm provides fodder, grows crop and rape, and
weather conditions can have an influence on the
harvest. Damaged machinery during the harvest can
lead to serious losses; broken milking and cooling
equipment can affect the health of cows and the
quality of milk. The owner of the farm considers that

5
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the price rise of services, e.g., veterinary services,
is a partly essential risk. A high feasibility risk but
with small losses refers to changes in payments
to the European Union structural funds, which is
expressed mostly as an unearned profit, since the
farm is implementing the project and is ready to start
another one. Partly essential risks are financial risks:
changes of banking crediting policy, adjustments of
interest rates and crediting terms might cause serious
financial consequences. If the bank raises the level of
the collateral, the farm will not be capable of taking
another credit for the implementation of further
projects.

Acceptablerisksincludeillnessesoftheemployees,
mostly alcoholism. This risk does not cause direct
losses, since the workers could be replaced. Property
risks, thefts and fire damages, are not considered
essential, because the farm has signed an insurance
agreement thus the risk is shifted to the insurance
company. Thefts do not happen often, thus not having
a serious influence on the business activities. The
food losses are insignificant. Policy changes of the
support payments do not have noticeable influence,
because support payments account for small sums
and the expenses are covered from the farm’s income
from the business activities.

The study of the dairy farm demonstrates the
necessity of the risk assessment of potential risks.
The solution of how to make the risk assessment
more accessible for the farmers would be the
implementation of the risk assessment in the internet
medium, similar to the Jarkko Leppala model of the
risk assessment for Finish farmers.

Conclusions
The main conclusions that can be drawn from the
present research results are as follows:

1. Global and local economic fluctuations have
caused difficult and unstable period in the dairy
sector of Latvia.

2. Investments, including the EU funding for the
advancement of milk production equipment and
processes, are necessary in order to promote the
competitiveness.
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Financial investments in farms are connected
with risks; therefore it is useful to perform the
risk assessment and analysis.

Therisk assessment among Latvian entrepreneurs
is not common and regular, therefore it is
important to look for the ways how to encourage
the risk assessment.

Entrepreneurs and scientists should cooperate
and form an easy accessible tool for business
organisations for risk prevention, such as a risk
diagram with standardised questions on the
Internet.
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Abstract

The question of sustainability of agricultural production especially animal production and events leading to
its development can be dated back to the second part of the past century. Sustainability is a priority subject
matter as it is a core element in our existence and in the survival of the forthcoming generations. The notion
of sustainability comprises three aspects: ecological, social and political, and economic target systems, which
by now have been supplemented with cultural and regional elements including the protection of environment,
local traditions, scale of values, cultural and historical heritage. The principles of sustainable development
also include the improvement of human and animal health and the maintenance of vital rural communities. The
priority notion of sustainability of agricultural production refers also to animal production and especially sheep
production. Sheep have contributed substantially to the grassland-based agricultural production in Hungary for
centuries. Sheep sector is important in rural areas as the tool of sustainability of animal production. It should
also be highlighted that contrary to numerous efforts, the globally difficult process of sustainable development
poses almost unsolvable problems for implementers even on local and regional levels. The aim of this paper
is to review briefly the levels of sustainability in the Hungarian animal production with a special regard to
sheep production and their content, and then point out the most significant economic issues by the application
of “SWOT” - analysis, “problem tree” and “structure of objectives” methods, on the grounds of the received
findings.

Key words: sustainability, sheep production, problem tree, objectives tree.

Introduction

Sustainable agriculture and livestock production
covers three main goals nowadays: environmental,
(ecological) health, economic profitability, and
social and political equity. Local levels have failed
to receive that much attention, although certain tasks
such as sustainable agriculture or regions are much
more likely to be solved on local (national) levels.
Csete L.-Lang 1. (2005) asserted that the sustainable
development of agro-economy can result within
the system of correlations and interactions among
content, tasks and levels. Geographically scattered
different size agricultural producers play a significant
role by the introduction of sustainable farming
systems and the operation of sustainable enterprises;
however, they provide new opportunities for the
exploitation of regional and national levels as well.
Utilising livestock in agriculture often improves the
sustainability of the system of an environmental
(ecological), economic, and social viewpoint.
Animal production can be economically sustainable
because of its role in trade, market and feed supply
disruptions, diversifies producers’ activity, decreases
controls risk at farm and national level, and enhances
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farm maintenance, increases job possibilities for the
rural population. But in a globalised and also highly
regulated economy is it a more complex problem.
Sustainability of course next to economic aspect
depends on the two other aspects and especially the
attitude of people and politics. The evaluation of
sustainability also basing on the level of examination:
local, regional or national.

The levels and content of sustainability in

a general consideration

On the grounds of physical extension,
sustainability can be divided into global, cross-border
regional, national and local levels. The global level
comprises problems affecting the whole world, such
as poverty, health care, the protection of climate and
climate changes. The regional level extends national
borders. This level should not be confused with the
EU regions as it is rather a natural-geographical
than an administrative category. However, the two
categories often overlap, just like in the case of the EU
development regions. Their common interpretation
is primarily geographical, e.g., the sustainable
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development of the reservoir system in the Carpathian
basin. The national level is clear and needs no further
discussion. The local level encompasses a much
wider area, as it can include a range from production
areas, settlement municipalities to county or higher
level areas of public administration. Agriculture and
within that animal production extends to all the four
levels directly or indirectly as well. If only Hungarian
animal production is taken into consideration, it
evidently covers mostly national and much less
regional levels. From among the content features of
sustainability, the authors highlight the target oriented
system of thoughts and behaviour and a way of life in
accordance with it. Therefore we can fully identify
with this idea as this can be regarded the fundamental
condition for the expansion and efficiency of
sustainability. If heads are “clear” it can promote the
long range preservation of natural environment and
the reasonable utilisation of natural resources. The
following two content elements are production and
consumption, which mean that practice is converted
into changes as regards sustainability. These elements
can be quantified and supervised, thus they can serve
as essential facts for the planners of sustainable
future. At this point input and output processes can
be followed up, analysed and measured; therefore
these content elements are called the “alpha and
omega” of sustainability. The final correlation
originates in the system of relations among natural,
social and economic factors, as sustainability itself
is an extremely complex system of (facilitating,
neutral or inhibiting) interactions. This stochastic
or occasionally deterministic system scheme is a
sound starting point for our investigation: with what
content can Hungarian livestock production and
especially sheep production comply with the levels
of sustainability? Before dwelling on the answer we
need to clarify some notions which take us closer to
the field of sustainable animal production.

Sustainable agricultural production and

sustainable agricultural enterprises
Animal production forms an essential part of
sustainable agricultural production. The greatest
proportion, about 65% of produced primary products
in plant production is used by animal production
(Csete-Lang, 2005). The rest is utilised by personal
consumption and industrial processing. All these mean
that the volume of animal production, the composition
of livestock and the level of its intensity determine the
cycle of substances of vegetable origin. The reduction
of livestock started in the past decades and continued
recently, which can modify the proportion of use but
the leading role of animal production will inevitably
prevail for long. Harmonization also means that

these three elements must not deteriorate, increase at
the cost of the others or reduce as compared to an
imaginary (or calculated) optimal level. However,
the question arises what we can call optimal. The
economic results of animal production in the past 15
years are far from being satisfactory and forecasts
do not project a positive shift. Drastic cuts in the
workforce resulted in the reduction of total economic
output and the proportion of the production output of
animal production has specifically shifted in favour
of plant production. What does it show? Although
fewer animals produce lower economic output, more
living space time is available for the regeneration of
natural resources and for the assimilation of negative
influences affecting the environment. Then, can we
state that the sustainability of our animal production
improved considerably in the past 15 years? Even
if we were merely a conservationist we would not
dare to say yes. Due to the lack of grazing livestock
grasslands have become weedy and they are not used,
the sudden upsurge of allergic conditions rooting in
this fact also makes those people who worry about the
environment think, not to mention economists! The
decline of livestock also resulted in the loss of jobs,
thus increasing the number of unemployed people
who cannot be converted into other sectors, making
their assets (stables, machines, equipment etc.)
superfluous. As an economic result, cost remanency
(cost after existing assets which are no longer used)
has soared. In its complexity, this influence spread
to local, national and regional levels as well, and its
effect can be felt even these days. A new question
can be raised: should the number of livestock be
increased again? Many would immediately give the
nostalgic answer of: yes! Here we would not dare
to say clearly “yes”. Hungary’s animal production
potential exceeds the existing one many times. Péter
Horn, academician, has mentioned this fact several
times in his scientific lectures. There is a potential
possibility; we think it is out of the question, but what
animal species and in what numbers — that remains
to be answered. Sufficient future (or existing) capital
is also questionable, just like the existence of trained
and dedicated workforce to implement these actions.
Is there, will there be a layer of entrepreneurs which
can perform developments in a sustainable way?
Csete and Lang determined the notion of sustainable
agricultural enterprise in their book as follows: “4
sustainable agricultural production, as an enterprise,
is sustainable, i.e., is capable of continuous
operation, if it is solvent during the financial year
and by the end of it the volume of'its profit will be
sufficient to cover personal incomes, moreover,
it can accumulate capital for the development
of the enterprise itself”. The comparison of
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sustainable agricultural development and
sustainable agricultural enterprises refers to
sustainable animal production as well. If the
two notions are connected and supplemented
with each other, we can theoretically get the
definitions of sustainable animal production
and sustainable enterprise of animal production,
as follows: In the long run, a sustainable
enterprise of animal production should operate
economically, produce economic results, be
solvent and accumulate profit in a way that
in the meanwhile forages, drinking water etc.
consumed by the livestock can be regenerated
as natural resources and their assimilation
capacity can prevail in the face of environmental
stress due to manure, rumen gas etc.

Our hypothesis was that sustainable animal
production and enterprises of animal production
do not comply with this priority condition,
therefore they are not sustainable unless the
present conditions are changed.

Economic aspects of sustainability
Investigation on the development of costs and
incomes in the major sectors of animal production
unveils a woeful picture. On the grounds of the
calculations made by the Department of Agricultural-
Political Research, Institute of Agricultural Research
(AKI), almost all sectors of animal production will
produce losses in the coming 4 years. Ewe breeding
has shown a deficit without land subsidies since
2004; existing national support and SPS coming
into force in 2009 will merely mitigate the losses.
The loss calculated for 2010 exceeds 1000 HUF/
specimen due to national support and SPS. Therefore,
economic outcome cannot be expected in the sectors
of animal production or merely as a result of supports.

Economic
Result
(profit)

Harmony

Assimilation
capability of
overstresssed
environment

Regeneration of
environmental
resources

A

Source: Csete-Lang 2005

Source: Csete-Lang, 2005
Figure 1. Sustainable agricultural production
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Economic outcomes will not be positive and
sustainability on a national level cannot be expected
unless the present conditions change. Illiquidity can
be forecasted for farms exclusively in the business
of animal production, they will have no profit for
developments. The 3 characteristic (Figure 1 and
Figure 2) and determining elements of sustainable
animal production and animal production enterprises
will not be implemented.

Changes in the number and productivity

of enterprises

The Central Statistical Office (CSO) published its
economic-typological data on Hungarian agriculture
in 2006. Records on the structure of economy in
2005 disclosed that the number of farms specialised
in keeping grazing animals reduced from 26041 in
2000 to 18227 in 2005. However, the total value of
SGM (standard gross margin = sales revenue — direct
variable cost) fell from HUF 38.8 billion to HUF 28.6
billion for grazing animal farms. Therefore, the above
mentioned sectors, where losses were forecasted, are
likely to suffer further declines; newer and newer
farms abandon their productive activities. Both in the
number of farms and in the SGM value, private farms
show the greatest decline.
Therefore, the first cornerstone of sustainable animal
production, which focuses on economic results and
includes further development potentials, has failed
to realize in Hungary in recent years. The question
arises whether we can speak about sustainability in
animal production at all. Our answer is positively yes,
but for its actual implementation the present structure
and system of conditions must be changed, and the
reasons giving rise to the before mentioned tendencies
are to be unveiled. If we get a good understanding on
the reasons, perhaps we can find the answer how the
causes can be terminated.

e N

Capability for
long term
profit

Possibility for
Investment and
development

N

Continuous
liquidity

Source: Csete-Lang 2005, and own

Figure 2. Sustainable agricultural enterp:
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Research methods and materials

In 2007 the Department of Agricultural
Economics and Rural Development, Centre of
Agricultural Sciences and Engineering, University
of Debrecen organised a series of venues entitled
“Generation of projects based on sector-specific
innovation in various sectors of animal production”.
The programme was supported by NKTH (National
Office for Research and Technology) and EARFU
(North-Great Plain Regional Development Agency)
in the framework of the Gabor Baross tender
dossier. The above mentioned professional meetings
discussed actual issues in the most significant sectors
of animal production, such as pig, poultry, sheep,
and the questions of milk production in the cattle
sector. The participants of the events were requested
to expand their ideas concerning the conference
lectures; moreover, their proposals in relation to the
problems of the sector. The organisers of this series
of venues invited the whole verticum of sectoral
players and asked them to tell their opinions. In all the
issues related to the verticum (improvement, variety,
foraging, technology, processing, trade, animal
health, sectoral control, watchdogs, economics), well-
renowned experts were invited to give lectures and to
introduce discussions. The event was interactive, as
after certain vertical blocks of lectures participants
could give their comments and ask questions. All the
participants of the conference were asked to prepare a
written memorandum on the advantages, weaknesses,
potentials and threats of the sector, and send them for
the organisers. Based on this material we prepared the
SWOT analysis and the problem tree of the sectors
as well as the structure of objectives leading to the
solution of the problems. We are introducing the
result regarding the sheep sector.

We did not revise what was mentioned and
written down there (we did not supplement them
and did not take away anything from them). In our
opinion, we were not allowed to do so, as all the
sectoral players have a good understanding of their
own special areas. We merely strived to systematise
what was said and written down at the conference. In
the subsequent part of the present study we present
and evaluate the focal economic issues of sustainable
animal production especially sheep production on the
basis of this work. The SWOT matrices of sectors
were prepared separately, here only the merged
tables are presented. As the first step of the relation
of cause and effect we considered weaknesses and
threats. On the strength of these findings we prepared
the so-called problem tree showing elements in
logical relation with each other. We outlined the
so-called system of objectives to eliminate the
problems.

Weaknesses and threats, the problem

tree

Figure 3 shows the weaknesses and threats
of sheep sector in logical groups. Human factors,
production, consumption, processing, trade, capital
supply, animal health, and factors affecting the
environment are included in separate factors. Our
listings follow the alphabetical order and not ranks.

Weaknesses

If we consider sectoral problems, it can be seen
that they have a lot of elements in common and several
similar weaknesses. In sheep sector where forages
are consumed, the lack of sectoral strategies was
highlighted. “Hunger” for cutting-edge knowledge,
low capacities for pushing their interests and low social
prestige, the lack of experts and producers joining
their forces were mentioned. In the productive sector
high forage prices and cost level were mentioned.
Naturally, in accordance with the characteristics
of technical sectors, specialities also emerged: the
size of plants, indicators of progeny, slurry, forage
supply etc. In the problem area of consumption and
processing, non-competitive processing structures,
product improvement and the lack of innovation,
inflexibility were shed light on. Naturally, there are
specific sectoral problems here as well. Low national
consumption, the lack of processing capacities,
the low level of processing were mentioned in the
sheep sector. Commercial weaknesses were worded
briefly but concisely. Marketing or its community
versions are missing or their level is low, there is
no market protection but markets get narrower and
sales attitudes are underdeveloped. In the category
of capital supply sheep sector opinion was: lack
capital! Even the equity ratio needed to make use
of supports and for pre-financing is not available.
A characteristic problem of capital for fodder users
is that in ownership conditions the forage area,
livestock and stables are separated from each other.
In landscape-protection areas, producers of sheep
pointed out existing anomalies.

Threats

In the analysis of threats it seems to be apparent
that the number of human factors has reduced as
compared with threats. If the existing system prevails
for long, threats will include the contradiction between
ageing labour force and the simultaneous problem of
the ceasing layer of small-scale producers, which
can further impair the prestige of animal production.
The danger that the forthcoming political leaders
may outweigh agricultural experts has also emerged.
The spreading of bureaucracy and its unnecessary
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Low capacities and willingness for innovation
Breeding policies are inefficient

Weak flow of information

Untrained sheep breeders

Lack of labour

High level of opposing interests among the players of
the product cycle

There is no training and cooperation for sheep
breeders (lack of producer groups)
PRODUCTION

Excess need for buildings also due to keeping animals
in feed boxes for 6 months

Relatively high associated costs (animal health,
marking)

Low efficiency of labour and area

Low progeny indicators

Low level grassland management

Disintegrated stocks of low numbers of sheep
Low level of quality (lamb)

Lack of crossings and rams

Lack of artificial insemination

Lack of sperm testing

Total lack of specialised technologies (milk, meat)
Imperfections of forage supply
CONSUMPTION, PROCESSING

Low level of processing

There is no inner buffer capacity, consumption per
capita is low, range of products is narrow

Lack of slaughterhouses and meat processing
facilities

TRADE

Lack of marketing

CAPITAL SUPPLY

General lack of capital, insufficient property
protection

Lower level of aids compared to the older EU
countries

Animal health, environment

SHEEP PRODUCTION
Sector threats Sector weaknesses
HUMAN FACTORS Ageing
Low social prestige of the sector PRODUCTION

Increasing forage and energy costs
CONSUMPTION AND PROCESSING
Changes in consumers’ customs and their
negative impacts on sheep farming)
TRADE
Sharpening power relations, primarily due to
newly accessing countries
Cost-efficient competition on the EU market
Constant external defencelessness
Hungary’s weak bargaining power may prevail
for long on international markets
Romanian market, as a competitor, forges
ahead
Reinforcement of Spanish market
CAPITAL SUPPLY
Defencelessness against land owners
Reduction or termination of supports
ANIMAL HEALTH, ENVIRONMENT
Dangers of animal health
Inland water and flood
Increased severity of live animal transport
Prion, Q-fever, bluetongue

Figure 3. Sector threats and weaknesses (authors’ own adaptation)

expansion can set back producers’ and processors’
vigour. A specific feature of threats is that if the
lack of an overall agricultural and rural development
strategy prevails among weaknesses in the future,
this fact will intensify threats that jeopardize the
sector. In the production sector, in the case of forage
users, the characteristic danger of fodder price rise
can already be forecasted in relation to bio ethanol
and bio diesel production. In parallel, income losses
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due to the prospective increase of energy prices and
labour costs can be pointed out everywhere. In the
area of consumption and processing a source of
danger threatening could not be detected. Several
sources of threats have loomed in the commercial
sector. The apparent threat endangering the sudden
advance of international competitors, the survival of
weak market bargaining power, the enhancement of
asymmetric successes of interests dictated by trade
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and the survival of the black market all impair the
position of the sector, and enhance the fear that
Hungary may become a net importer in several
sectors. The future threat of capital supply has its
roots partially in ownership structure. If unregulated
ownership conditions and defencelessness againstland
owners continue to exist durably, this can also pose
threats. As regards animal health and environment,
all sectors of animal production face several threats.
These include diseases, epidemics, inland water and
flood dangers, environmental restrictions and extra
expenses in relation to climate changes.

The problem tree

If we build the categories of weaknesses and
threats onto each other in a logical process, we receive
the so-called sectoral problem tree. The complexity
of the figures shows that several causes lead to the
before mentioned serious causal relations; namely,
to competitive weaknesses, to increased national
and international defencelessness, to social-societal,
economic, environmental, sectoral and market
problems, i.e., in one word, to non-sustainability.
The logically connected elements of the problem tree
show the relations of cause and effect from bottom
to top.

The problem tree of sheep production

The problem tree of sheep farming shows that
the resultant of problems is focused in a single
great block of effects entitled “a sector reacting to
economic, social and environmental changes and
challenges with difficulty”. This indicates that there
is no merely one solution for solving the relation
of causes and effects and sometimes only various
approaches can yield results' (Figure 4). The lower
part of the problem tree lists the problems, which
is the same as in the previous ones. If we recall
the definition of sustainability, actually we can
see that the sector is not stable from this aspect
either. This is a relation of cause and effect which
further weakens the competitiveness of Hungarian
sheep farming, its added value and innovation are
of low level, and thus it is not sustainable in the
long run. For all these reasons the region cannot
retain its population, enterprises are liquidated,
landscape gets transformed; production and
commerce become unviable. Social and societal
problems are embodied in the fact that the sector
looses its prestige, the production layer is ageing;
however, provincial unemployment, which cannot
be converted into other areas, soars. Economic-
environmental problems are due to the fact that the

capital attraction potentials of sectors are low and
as a result of unexploited and neglected grasslands
the costs of landscape maintenance and health care
increase. A direct consequence of the liquidation of
enterprises is the deterioration of the quality of life.
Sectoral-market problems are manifested in the fact
that due to unfavourable variety structure, yields
are low, defencelessness on markets can further
increase and the lack of import, low concentration
and producers’ cooperation can render the sector
non-competitive from the outset.

To our understanding, the presented example
represents that the logical system of relations in the
problem tree built on the SWOT analysis can be
well applied for the investigation of sustainability
and for the exploration of cause and effect relations.
If problems have been analysed in proper detail and
logical relations have been explored, the next step
will be the reduction, elimination or termination of
negatives. Developing the structure of objectives is
a suitable method for all these.

Structure of objectives,

targets

In animal production, one of the most outstanding
and significant areas of agriculture as well as our
objective is to increase productivity, job creation,
job preservation and value added, to improve
competitiveness and simultaneously to rationalise the
use of resources. The strategic objectives of the sector
can be summarised in one sentence, as follows: to
achieve competitive production in Hungary again. To
realise this, specific objectives should be worked out,
under which we can subordinate concrete, expected
results, which can be achieved by the simultaneous
performance of activities.

Figure 5 brings together the comprehensive
sectoral objectives, expected results and the factors
describing realisable activities in the so-called
structure of objectives. The layers were built onto
each other in the system of the problem tree and we
modified it to disclose the relations of cause and effect
so that the factors causing disadvantageous situations
can be terminated. As it can be seen, the structure of
objectives displays 5 well definable specific features
(from top to bottom): comprehensive objectives,
strategic objectives, specific objectives, expected
results and activities. Our comprehensive objective
is the one directly above the concrete target, while
our results are objectives linked to the concrete target
from the bottom, to the realisation of which we
rendered concrete activities. From among these we
highlight some economically significant issues.

hierarchy of

' This problem tre is published by Nabradi Andras — Javor Andras — Madai Hajnalka (2007)
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Figure 6. The levels and content of sustainability in Hungarian animal production

Evaluation of sheep production in
sustainable point of view

In the system of the structure and hierarchy of
objectives it must be stressed that certain elements of
potentials and their realisation separately can improve
the situation of a producer or trader, but it should be
noted that in the case of the whole sector of sheep
farming, merely complex measures can lead to sound
effects. The above listed factors are not of the same
importance from the viewpoint of the development,
productivity or sustainable development of the sector.
We really cannot stress the strong correlation among
activities enough. If only one or two elements are
highlighted and implemented, and the other factors
are left unchanged, this can result in endangering the
competitiveness of the whole sector, independently
of their actual weight. There is another extremely
important element, which is true not only of sheep
farming but of the whole sector of animal production
as well. Responsibility on the policies for the
development of the strategic, operational and support
system of the sector cannot be fitted into the system of
the hierarchy of objectives easily. The dismal opinion
that this is the weakest point in Hungarian animal
production is shared by numerous professionals. In
the table of the structure of objectives in sheep farming
(Figure 6) a special element of activities occurs, which
is collectively called a horizontal activity (then result,
specific target built on to it). The word “horizontal”
denotes that it is related to all activities. If we have a
look at this figure, it shows background developments
for infrastructure, extension and human resources
necessary to realise these activities. We consider
the preparation of economic models, the inclusion
of quality insurance and supervision systems into
the process and the clarification of social, economic
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and moral issues in relation to developments a highly
significant element. The table of the structure of
objectives also presents that certain elements are built
onto each other very strictly; while others are in a
synergic relation with each other. The most important
relation of this figure includes the building of specific
objectives, expected outcomes and concrete activities
on one another. Specific objective 5 can be achieved
through expected result 8, which presupposes the
implementation of 26 concrete activities. If we survey
the first system of objectives, the following logical
series can be set up: the application of marketing
methods, the introduction of sheep products into
markets, trade marking, the termination of the single
Italian market, our foreign market position can
improve, which, besides the simultaneous increase
of domestic consumption, incites the production of
trademarked sheep products with high added value,
and thus promotes the creation of competitive and
innovative sheep farming.

The so-called “cluster” name can be found under
the group of activities 5.1.4. As in sheep farming it
is mentioned for the first time, its essence is detailed
in the following. The National Development Plan
stipulates the support of developments grounded on
conjunctural policies and policies for the improvement
of competitiveness included in a system or cluster,
which is to be developed into network systems of
innovation. The cluster organisation can only be
effective if problems are approached from the product
(market) side and after starting from the regions, the
processincreasingly covers the sector partially or fully.
Besides including the elements of education, research
and development, the cluster shall be mostly made
up of producers. The success of such organisation
requires an attitude change and the realisation of joint
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interests from the sectoral players. This joint interest
includes competitive production and sale which is
the basis of a prosperously operating sector. Clusters
representing the first stage of cooperation can be
described as follows: clusters are networks made
up from enterprises and institutions that represent
a relatively high number of enterprises, a relatively
low number of economic sectors and cooperate
with each other in a relatively small geographical
area. In certain clusters professional organisations,
chambers, research and educational organisations
participate, while others include governmental
institutions as well (central, regional or local ones).
Many times, the basis of network development is
joint marketing, joint design, joint sponsoring and
jointly realised training; however, jointly realised
innovation and technological transfer also play an
increasing part in the activity of the cluster. In the
case of a regional cluster, joint activities are mostly
integrated by the intention to develop the home area.
A good cluster improves itself and sooner or later it
converts into a system of innovation. As a result of
Hungarian economic and market conditions clusters
cannot be formed in a traditional way in certain
regions. Therefore, when clusters are established,
similar methods for the generation of projects are to
be used and clusters are to be organised in an active,
induced and supported pathway. As the first element
of cluster creation, the participants of the cluster
have to identify their problems and then they have to
develop a joint system of objectives which suits their
interests. Entrepreneurs and researchers, developers,
producers, traders for the production of quality and
marketable products perform their activities to achieve
their common objectives by forming a single profile,
representing their joint interests, but retaining their
independence. Sheep, milk, wool and products made
from them, the production of breeding animals, the
production and marketing of reproductive materials
can be focal points among the objectives of the
cluster. In the interest of the future, tenacious labour
is coming now, as the successful solution of problem
requires adequate political or social background and
sectoral climate. The organisation of the sheep sector
cluster or clusters has been started by the University
of Debrecen.

Summary, conclusions and proposals

Our hypothesis, which claims that under stationary
conditions sustainable animal production with a lot
of factors and animal breeding enterprises cannot
be maintained, has been duly justified. The reasons
behind the negative tendencies are manifold and
various. They can only be disclosed by the inclusion
of the whole verticum of sectoral players. The

Department of Business Economics and Marketing,
Faculty of Agricultural Economics and Rural
Development, Centre of Agricultural and Technical
Sciences, University of Debrecen organised a
series of venues by using tender resources in 2007,
where all the players of the product cycle could tell
their opinions. The actual problems, the strengths,
weaknesses, opportunities and future threats of the
pig, poultry, milk and sheep sectors were summarised
on the one and two-day venues. On the grounds of
these venues, by the application of the logical methods
of the problem tree, the hierarchy and the structure
of objectives, we identified the system of objectives
for the sustainable operation of certain sectors, the
expected outcomes for the achievement of objectives
and the activities to be performed there. The results
for the sheep sector were presented in this paper.

We cannot state that the problem of sustainable
animal and sheep production has already been solved
now. We have just taken the first steps to achieve this
noble purpose. What is clear and inevitable follows
like this:

1. The precise and expedient clarification of all the
problem spheres relating to the sectors of animal
production is reasonable by the inclusion of all
the participants of the product cycle in similar
structures.

2. The starting point of analysis is to disclose the
relations of cause and effect.

3. By setting up the structure and hierarchy of
objectives, activity tasks can be identified.

4. All these tasks should be coordinated according
to a time schedule and included in a complex
system, and after this, the strategic plan in sectoral
breakdowns and then it shall be developed for the
whole sector. If only certain activities are pointed
out and realised, this can pose a lot of threats.

5. The triple pillars of sustainability, the fulfilment
of environmental, social and economic
expectations can only be implemented by laying
down the strategy.

As a final thought, we return to the introduction.
How and to what extent is Hungarian animal
production and within that sheep production linked
to the level of sustainability? The influence of our
national produce is little if any on global problems
affecting the whole world, such as poverty, health care,
climate protection and climate changes. However,
cross-border regional impacts are implemented. The
analysis of the national level is the area where decision
makers can contribute to sustainability profusely.
Local areas are the widest ranges, the actual scenes of
activities, which may cover a particular farm, a site
of production, settlement-municipalities, country or
national level areas of public administration as well.
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The question remains: with what content? Let us
present our subjective opinion (Figure 6).

Although our production and consumption are
insignificant globally, the export-import activities of
our animal production are measurable in the world
trade, even if only slightly. On regional level its
impacts are of medium power, on national and local
level its impacts are distinctly strong. Its relation to
the countryside, natural resources and natural, social,
economic correlations and interactions is weak on
regional, medium on national levels and strong on
local level. In our opinion, the greatest problem in
the relation of sustainability and animal production
is posed by the way people think and live. As we
have mentioned, our judgement is subjective. From
among the major content elements of sustainability,
purposeful ways of thinking, behaviour and lifestyles
matching them are decisive. This is the basic
condition of widespread sustainability or as Csete
and Lang state, the efficiency of sustainability and
at the same time that of the long-term maintenance
of the countryside and the reasonable preservation
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of natural resources. The process that will produce
tangible results in this area will be slow unless
implementationis based on willingness, consciousness
rather than enforcement or luring. To reach this
objective, punishment and support are both needed
to strengthen the idea of sustainability from step
to step.
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Abstract

Dairy farming is one of the basic industries of agriculture in Latvia. Since the end of 2008 incomes of dairy
farmers are sharply decreasing, and there are significant problems for sustainability of this industry. Milk
production costs sharply increase, while milk purchase prices are not adequate for the development of industry.
The first precondition for the industry development is a lack of milk products in the domestic market. The
second precondition that determines and will determine the need for producing milk and milk products is their
export. Presently Latvia exports almost 40% of the milk output. Even now it is possible to expand the export
of milk products, as the demand for milk products rapidly increases in the world market. Only a production
system having competitive dairy farms and the existing ones strengthened at all economic stages might be
perspective. The industry will require substantial financial support, first of all for organisations and associations
dealing with pedigree cattle breeding, for experiments, scientific researches and their introduction by 2013.

Key words: dairy farming, sustainable development, costs, prices, support.

Introduction

In Latvia, dairy farming is one of the basic
industries of agriculture. Over the recent years,
i.e., from 2003 to 2008, its role in the proportion of
agricultural goods and in gaining incomes has slightly
increased. Starting with the end of 2008, the incomes
of dairy farmers are sharply decreasing, and there
are significant problems for the sustainability of the
industry. Only 44.5% of the necessary milk and milk
products for the human organism are consumed. The
proportion of the consumed milk and milk products
show that these products are not produced in
sufficient quantities, and they are not available. The
prices of these products keep rising and at the same
time the population is short of financial resources
to buy milk products in necessary quantities. The
second factor that determines and will determine
the need for producing milk and milk products is
their export. Presently almost 40% of the produced
milk is exported. Even now it is possible to increase
the export of milk products, as the demand for milk
productsrises fastin the world market, for instance: in
China, India, Germany, the Czech Republic, Poland,
Italy etc. The expansion and sustainability of dairy
Jfarming is presently restricted by several factors.
The first most important measure for improving the
situation in the dairy industry by 2013 is the financial
support for organisations and associations dealing
with pedigree cattle breeding, for experiments,
scientific researches and their introduction. Based
on the strategic programme designed for improving
the performance of dairy industry as well as on
the legislation of the European Union and Latvia

regarding dairy farming, all the economic stages
and priorities will be strengthened at the national
level. In the future, the output of milk is associated
with the emergence of competitive dairy farms and
the strengthening of the existing ones. An important
role is played by modern competitive technologies
allowing reduction of production costs, improving
livestock feeding through changing their feeding
patterns and reducing feed costs, and at the same
time cooperation among dairy farmers is important
as well.

Hypothesis: support for dairy farming and
adjustment of purchase prices provide sustainable
development of Latvian dairy farming.

The research aim is to analyse the indicators of
dairy farming, and to find problem solutions for the
sustainable development of industry.

The main research tasks are:

—  to analyse the dairy industry in Latvia;

— economic efficiency in milk production — costs,
prices, and expansion possibilities;

— to give recommendations for the expansion of
milk output in Latvia.

Materials and methods

The research is based on the monographic
method, the methods of synthesis and analysis, and
the logically constructive and statistical data analysis
methods, using official data of the government
and the Ministry of Agriculture as well as on the
experience of practical work. The research tasks
are executed by using the accounting calculation
methods.
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Results and discussion

Dairy farming in Latvia is one of the key
industries of agriculture. In 2007, 841.6 thousand
tons of milk were produced, which was by 3.9%
more than in 2005 (Table 1). The slight increase
in the output can be explained by an increase in
the milk yield per cow a year, i.e. by more than
270 kg or 6.2%, while the number of milking cows
decreased.

Anyway, the output of milk and milk products
depends on the productivity of cows (milk yield),
pedigree cattle breeding, herd expansion, and quality
feed. Over a period of five years from 2000 to 2007,

the number of cows has decreased by 25.1 thousand
or 12.3% (Table 1).

The average milk yield per cow in 2007 was 4636
kg or by 18.9% more than in 2000 and by 9.1% more
as compared to 2005. As to production efficiency,
there was a slight increase in the dairy industry in
2007. According to the information provided by the
state agency Agricultural Data Centre (ADC) on the
situation in dairy farming as of 1 May 2008 (Table
2), the dairy herd broken down by owner groups (the
number and size of dairy farmers might be compared
with the number and size of farms) has slightly
improved as compared to the same period in 2007. As

Table 1
Number of cows and average milk yields per cow in Latvia
Indicators 2000 2004 2005 2006 2007
f h
Number of cows, thousand 2045 1844 | 1852 | 1808 | 179.4
Milk yield per cow a year, kg 3808 4251 4364 4492 | 4636
Source: CSB data [3]
Table 2
Changes in the breakdown of cows by owner groups as of 1 May 2007 and 2008
. Number of milking cows in farm size group
Farm sizes As of 1 May 2007 As of 1 May 2008
Number % Number %
1 -5 cows 68 290 36.57 59 256 31.48
6 — 50 cows 67 994 35.84 72979 38.78
51 —100 cows 18 002 9.49 18 802 9.99
101 and more cows 35386 18.65 37 145 19.73
Milking cows in total 189 672 100 188 182 100
Source: author’s calculations according to the ADC data
Table 3
Balance of milk 2004-2007, thou. t
Balance indicators 2004 2005 2006 2007*
Milk and milk products produced (in terms of milk) 786.4 810.3 815.1 841.6
Import of milk products (in terms of milk) 85.1 80.5 138.3 127.6
Consumption of milk and milk products (in terms of milk) 7333 670.6 623.1 641.4
— incl. consumed as food by people 599.3 542.1 507.4 539.6
— incl. consumed as feed 134.0 128.5 115.7 101.8
Export of milk products (in terms of milk) 144.0 204.4 327.1 327.5
Total consumption of milk and milk products 733.3 875.0 950.2 968.9

* provisional data
Source: CSB data
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of 1 May 2008, the number of cows on small farms
has decreased by 13.2% during a year, and 31.4%
of cows were owned by small farms. However, the
numbers of cows on medium-size farms (6-50 cows)
and large farms (51 and more cows) have significantly
increased, accounting for 38.8% and 29.7% of the
total number of cows respectively.

According to the information provided by the
ADC (Table 2), it is possible to identify trends that
allow us to forecast that the situation by the end
of 2008 will show a further restructuring of dairy
farming. Yet the indicators shown and analysed in the
research still prove that the dairy industry of Latvia is
very fragmented.

The import of milk and milk products accounts
for 127.6 thousand tons or 13.2% of the total of 968.9
thousand tons produced in 2007 (Table 3). But the
export of milk and milk products (in terms of milk)
is 327.5 thousand tons or 38.9%, and the domestic
consumption of milk accounts for 641.4 thousand
tons. According to physiological standards, practical
statistics, and experience, every Latvian resident has
to consume 480 kg of milk containing 3.5% fat and
3.0% proteins.

On average, a country with 2.35 million
population (including tourists) has to produce and
consume 1128 thousand tons of milk; we consume
only 47.8% of the amount of milk products
necessary for the human organism. It is caused by an
insufficient output of milk products and a continuous
increase in their prices, which does not allow
many residents with lower incomes to buy these
products.

The second factor that determines and will
determine the need for producing milk and milk
products is their export. Latvia has always been an

exporter of milk products. In 1938 in terms of milk,
Latvia exported 564 thousand tons of milk, while in
1988 — 556 thousand tons (possibly more). Now in
2007, the export reached 327.5 thousand tons, which
accounts for only 58.9% [1].

Latvia exports milk products mostly for their
further processing, whereas milk products are
imported mainly for immediate consumption. There
was a trend in 2008, too, that the export of Latvian
milk products exceeds their import.

According to the information provided by the
Ministry of Agriculture, in 2006 an increase in the
export of milk products outpaced that in the import
by 4% and in 2007 by 11%, which is a positive
achievement for our economy; both the export and
import prices increased simultaneously at the end of
2007.

An increase in the output of milk in 2007 was
substantially impacted by an increase in the milk
purchase prices when the prices exceeded the price
level of 2005 by 38% as well as by reducing the
impact of seasonality. The general principles for
organising the market of milk and milk products
are set by the Council Regulation No. 1255/1999
issued on 17 May 1999. However, the conditions for
adapting and implementing every mechanism of the
milk market are separately regulated by the EU and
Latvian legislative acts. The EU agricultural support
programmes in Latvia are administered by the
Rural Support Service. If compared to the European
farmers, Latvian farmers get and will get smaller
incomes because the dairy industry is fragmented.
The largest part of milk is produced on small farms
with low competitiveness. The farms having just 1 to
10 cows produce around 78% of milk.

Milk production costs and purchase prices.

Table 4

Costs and purchase prices in milk production for Latvian statutory companies*, LVL/t

dl;(i): secsaftl;;)(:lz'()s: lrlrl:egt Total cost for Milk sales price

Cost of milk, LVL/t Y . producing 1 t of price,
Year referable to milk milk. LVL LVL/t

cost, LVL/t i

2007 180.00 40.61 220.61 210.20
2006 147.20 17.85 162.77 182.40
2005 132.10 27.07 159.17 173.00
2004 110.30 19.40 129.70 145.70
2003 92.40 17.81 109.91 108.90
2002 91.40 14.41 105.81 109.60
2001 89.82 18.14 107.96 107.40

Source*: author’s calculations using the data provided by J.Belavnieks, Latvian Association of Statutory Companies, on

April 10, 2008
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Presently our farmers get a relatively low price
on milk. For instance, farmers having few cows
are paid on average LVL 0.14-0.16 per kg of milk,
whereas the owners of large herds up to LVL 0.26.
So there is a large inequality among purchase prices
of the same product. It implies that small dairy
farms have to cooperate in supplying milk. To
strengthen and support small milk suppliers, small
milk quality test laboratories have to be restored and
used, i.e., milk processors and their activity assure
a milk price for suppliers in accordance with the
content of fat and protein; besides this process is
under control.

It can be observed that the milk purchase price has
risen over the recent period, but the dissatisfaction
with the price between producers (milk suppliers)
and milk processors is still large. As of the beginning
of 2008, wages of the population have risen, but all
food products, including milk and milk products,
are expensive. It promotes the import of food, milk
and milk products, leading to loosing a quite large
part of the domestic market [5]. An increase in the
prices of food products, including milk goods, at food
stores might be profitable for merchants, processors,
and partially farmers, but it worsens the well-being
of consumers and increases inflation in the country.
Decreasing the milk production cost and increasing
the milk sale (purchase) price is a precondition for
developing dairy farming just like any other industry.
Presently it is hard to speak about decreasing the cost.
This problem could and has to be solved through the
industry’s specialization.

According to the author’s (I.Vitola) estimates,
using “Calculations of Gross Margin for Farms in
2006 published by the Latvian Rural Advisory and
Training Centre, the cost of 1 kg of milk on extensive
farms with an average milk yield of 4492 litres per
cow a year could be LVL 0.154 in 2007, whereas on
intensive farms gaining 6807 litres per cow — LVL
0.146. When estimating the average milk yields on
intensive farms, the weighted average milk yields of
herds were calculated, i.e., the milk productivities of
Holstein and Latvian Brown breeds were calculated;
at the same time taking into account the proportions
of both breeds in herds. According to the estimates,
the annual profit per cow might reach almost LVL
300 on extensive farms, which is a very little sum
of money, whereas on intensive farms — LVL 898 a
year.

The cost of milk goes up fast due to the increasing
prices of resources, especially feed and electric energy.
Overhead (indirect) costs include an enterprise (farm)
expenses on management and transportation needed
for the functioning of a farm, real estate taxes that
may vary per | kg of milk, depending on annual milk
yield.
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A large quantity of meat is gained from milking
cow herds every year after culling. This meat may
not be regarded as a product in its economic sense.
In this case, part of a herd is sold, and the income
gained from the sales has to be used for growing new
milking cows. The income gained from culled cows
entirely provides many farms with the necessary funds
for regenerating their herds. A different situation is
on farms having a lot of pedigree cattle. For these
farms, sales of culled cows make losses because the
income gained from sales is below the balance value
of cows. The losses suffered from selling dairy cattle
for meat that are referable to the milk cost (Table 4)
are calculated as follows:

7 - C,-C, ,
H
where
Z— losses
C, — balance value of cows;
C,- sales value of cows, excluding an

increase in cows’ body weight during the
first three lactations;

H— productive period of cows.

This fact is not taken into account when assessing
the viability of dairy farming; in essence, it is the
depreciation of productive pedigree cattle. There is
one more fact that makes a concern — the depreciation
of fixed assets is not included in accounting. Owing
to this fact, small dairy farmers still are in business. It
means that buildings, machines, and equipment will
wear out, but there will be nothing to replace them.

According to the author’s estimates, one can
conclude that only large farmers are able to produce
milk at relatively low costs; reforming the Common
Agricultural Policy (CAP) is oriented towards
promoting modernisation of agricultural producers
and assuring competitiveness.

It is forecasted that the quantity of milk produced
in the EU during 2007-2014 will remain stable, i.e.,
the current quantity without sharp changes [9].

According to estimates of the Latvian Ministry
of Agriculture and the EU, the number of household
plots with 2-3 cows and milk production for self-
consumption will decrease in the new member
countries after 2009; the dairy industry will be
concentrated and modernised.

Taking into account the present situation (the
end of 2008) in the country, all efforts have to be
made to support farmers’ self-employment and
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Table 5
Average economic indicators for milk production per farm broken down by economic size groups in
Latvia in 2007

Economic indicators On 2-4 4-8 8-16 16-40 | 40-100 | 100 — 250

average ESU ESU ESU ESU ESU ESU
Share ofr;nlk in net 61 56 56 62 62 63 73
turnover, %
Milk produced, t 72.3 18.5 41.1 72.9 178.4 385.3 1696.2
Weighted support for
milk, LVL 2687 890 1573 2802 5815 16 555 41483
i$ft on milk sold, 1042 - 395 1234 263 3733 | 10314 | 106535

Source: SUDAT [2]

production for self-consumption, i.e., farmers have to
generate incomes and create possibilities for viability
themselves. Establishing agricultural cooperatives
can temporarily provide these viability possibilities
for owners of small household plots, or even
development possibilities for small milk producers.

Evaluation of dairy farms’ financial indicators

Larger profits gained from selling milk can be
observed only on dairy farms, the economic size of
which is above 8 ESU. It has to be admitted that on
average the share of milk in the net turnover of farms
was 83% in 2007. Small dairy farms suffered losses
[8]. However, there is a definite trend - with increase
in the size of farms and, respectively, in the number of
cows on farms, profits form selling milk substantially
increase because the quantity of milk sold and the
financial support for milk production increase.

According to the data of Table 5, one can conclude
that in the financial and economic year of 2007, small
farms (less than 4 ESU) operated with losses caused
by milk production, but farms as big as 16-40 ESU
had a profit of LVL 3733, which is 2.8 times less than
in 2006 [7], but in 2008 these indicators worsened
even more for small farms. According to the data of
the Ministry of Agriculture and the Rural Support
Service, the largest amount of financial support for
milk producers (65% of total) is paid within the
framework of the Rural Development Plan’s measure
“Achievement of Standards”.

Milk quotas

The system of milk quotas was introduced in
Latvia on 1 May 2004 after the country joined the
European Union. The system of milk quotas provided
a precise accounting of milk output and sales as well
as control from both a quantitative and a qualitative
aspect, thus giving recommendations for restructuring
milk production.

The total milk quota for Latvia till 2015 was set at
728647 tons or 60% of the quantity requested during

the accession talks [4]. Right here is a hindering factor
for milk production. Based on successfully performed
restructuring measures in milk production, the milk
quota for Latvia was enlarged by 33253 tons since the
quota year of 2005/2006. The distribution of quotas
between the delivery quota and the direct trade quota
might change every year, depending on indicators for
producer quota redistribution. The producer quota
itself has to be variable for a developing industry or
the quota system even has to be lifted.

Since 1 April 2008, the total milk quota for
Latvia is 743221 tons (including the 2% increase
in accordance with the Council Regulation No.
248/2008 passed on 17 March 2008 amending the
Regulation No. 1234/2007 regarding the milk quotas
for the EU countries). Only 91.1% of the delivery
quota was utilised in 2007/2008, meaning that the
output of milk has to be increased, and at the same
time its quality and the overall competitiveness of
milk products have to be raised.

After analysing the figures, one can conclude that
milk production in Latvia might be perspective [10].
It is labour and capital intensive, but it provides and
might provide viability for farmers who can make little
profits that have to be significantly increased. It is of
great importance to retain support for cattle farming,
including dairy farming, in the form of subsidies and
to be able to receive and use the EU Structural Funds.
Dairy farmers have to receive export subsidies and
subsidies for storing milk products. Both cooperation
among dairy farmers and the acquisition of milk
processing companies by dairy farmers have to be
promoted in the whole dairy industry.

Conclusions and recommendations

1. InLatvia dairy farming is an ancient industry that
is fragmented. Almost 78% of milk is produced
on small dairy farms, having 1-10 cows, with
low competitiveness.
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can completely provide the domestic market Latvijas Republikas Centrala statistikas parvalde,
with milk and cattle meat and their products Riga, 561 Ipp. [3]
on condition that the market of milk (meat) 4. Zemkopibasministrs Martin$ Roze. Par situaciju
products is regulated by the laws and regulations; Latvijas piena tirgh: http://www.vestnesis.lv/
uncontrolled import of these products is index.php?menu=doc&id=175606&laidiens_
stopped. id=6392 — Resurss apskatits 2008. gada 29.
The cost of production in dairy farming sharply decembrl. [4]
increases due to the raising prices of resources, 5. Miglavs A. (2008) Kas nosaka piena cenas.
especially feed and electric energy. Only large Agropols, 7,7 -9 Ipp. 5]
producers are able and will be able to maintain 6. Lauksaimniecibas statutsabiedribu aSOCiaCijaS
relatively low production costs — the reforms valdes  prickSsedetajs  Julijs  Belavnicks
of the CAP are oriented towards promoting Piensaimniectba — but vai nebut: http://
modernisation of agricultural producers, assuring www2.la.lv/lat/latvijas_avize/ la_plehkunzl/
competitiveness as well as increasing output Saimnieciba/?doc=3232 — Resurss apskatits
quotas. 2008. gada 29. decembrT. [6]
The EU has politically set a target price of /- Latvijas lauksaimnieciba  2006. gada =
milk - an optimal price that producers have to Agriculture of Latvia in 2006: iss statistisko datu
get for their milk. This milk price is set inside e ajums. (2007) Latvijas Republikas Centrala
each particular EU member country; it cannot be statistikas parvalde, Riga, 36 Ipp. [7]
compared to the present milk purchase price in 8. ZM 1.nf01.‘matlvals ZImojums. Par_ situaciju
Latvia. piensaimniecibas nozaré laika posma no 2002.
The country has to set an intervention price that gada Iidz 2007. gadam un jaunakas tendences
milk producers have to get for their milk, so that 2008. gada 1. pusé: http://www.zm.gov.lv/doc_
farmers do not suffer losses upl/Piena_info_zin.pdf - Resurss apskatits 2008.
The Ministry of Agriculture has to promote further gada 29. decembr. [8] .
. . . 9. LAD ES Padomes Nolikums, Padomes Regula
cooperation between the Latvian Rural Advisory . .
.. . . (EK) Nr. 1255/1999 Par piena un piena produktu
and Training Centre and farmers regarding project . . .
reparation and implementation, to improve the tirgus kop&jo organizaciju: http://www.lad.gov.
P . D lv/images/data/01999r1255 20051202 lv.pdf -
educating of farmers and delivery of necessary - ~ o
information for farmers Resurss apskatits 2008. gada 11. maija. [9]
' 10. ZM ES atbalsts. Lauku attistiba. Latvijas Lauku
attistibas programma 2007. - 2013. gadam:
Blbllography http://www.zm.gov.lv/doc_upl/latvijas_lauku_
Vitola I. (2008) Piena un piena produktu attistibas_programma_final.pdf -  Resurss
razosanas problémas. Saimnieks LV, 05, 74 - 78 apskatits 2008. gada 29. decembrT. [10]
Ipp. [1] 11. Roze M. (2008) Par situaciju Latvijas piena tirgi.
Lauku Saimniecibas Darba ekonomiskas analizes Latvijas Vestnesis, 78, 21.05.2008.
rezultati 2006 /SUDAT/. (2007) Latvijas Valsts  12. Belavnieks J. (2008) Piensaimnieciba — bt vai

nebiit. Latvijas Avize, 10.04.2008.

Kopsavilkums

Latvija piensaimnieciba ir viena no lauksaimniecibas pamatnozarém. Ar 2008. gada beigam piensaimnieku
ienakumi strauji samazinas un pastav bitiskas problémas nozares ilgtsp&jigai pastavésanai. Strauji pieaug piena
razoSanas izmaksas, bet piena iepirkuma cenas nav atbilstosas nozares attistibai. Pirmais nosacijums nozares
attistibai ir piena produktu nepietickamiba viet&ja tirgii. Otrais faktors, kas nosaka un noteiks piena un piena
produktu razoSanas nepiecieSamibu ir eksports. Patreiz eksportgjam nepilnus 40 % no razota piena apjoma.
AT patreiz ir iesp&jams palielinat piena produktu eksportu, jo pasaules tirgii strauji pieaug piena produktu
pieprastjums. Perspektiva ir razoSanas sist€ma ar konkur&tsp&jigu piena razoSanas saimniecibu razosanu un
esoso stiprinasanu visos posmos. Lidz 2013. gadam nozarei nepiecieSams biitisks finansials atbalsts, kas
pirmam kartam sniedzams $kirnes organizacijam un apvienibam, izméginajumiem, zinatniskiem pétijjumiem
un to ievieSanai.
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Abstract

The aim of this research was to calculate the efficiency of Estonian grain farms to determine the factors that
contributed to efficiency. The non-parametric method Data Envelopment Analysis (DEA) was used to estimate
the efficiency of Estonian grain farms in 2000-2006. DEA uses mathematical programming to produce a linear
best practice frontier over the data and then calculates efficiency measures relative to this frontier. The technical
efficiency was calculated for individual farms which use similar inputs and produce the same product (cereals
and oilseeds producers). The Farm Accounting Data Network (FADN) data were used to analyse the grain
sector in Estonia.

The analysis demonstrated that producers should not benchmark to the highest level of production, but rather
should combine resources in land, labour and costs to achieve an efficient level of production, which indeed
may be less than the maximum production level of the group.

Key words: Data Envelopment Analysis, technical efficiency, pure technical efficiency, scale efficiency, crop

farms and production.

Introduction

Due to differences in growing area and crop yield
the grain production has been varying during 2000-
2006 between 500-750 thousand tons. Growing area
has been affected mostly by demand, the crop yield
by climate and the agrotechnical development during
the previous years. There has been three phases in
the development of growing area from 1980 (Figure
1), the first phase was 1980-1992, when the area was
between 400 and 450 thousand hectares, the second
phase was 1993-1998, when the area was between
290 and 370 thousand hectares, and the third phase
was 1990-2006, when the area was between 260-330
thousand hectares. The sharpest change of growing
area was in 2000, when it fell from 330 thousand
hectares to 275 thousand hectares, so the total drop
amounted to 55 thousand hectares. It is important
to consider the fact that in 2001 agricultural census
was carried out to find out the area of growing soils,
showing that it has been decreased after 2000 and
increased a little from 2005.

Comparing the grain yield in Estonia and in the
EU, it is 2-3 times lower in Estonia. The reasons are:
unfavourable climate, lower usage of fertiliser and
crop protection, and poorer agricultural machinery.
Comparing the harvest in Finland (with the similar
climate as in Estonia) and in Estonia, it is lower in
Estonia, which means that possible progress can be
made in Estonia (Mertsina et.al. 2006).

Due to the geographical location, unfavourable
climate, old agro-technique, opened economy and
cheap import price, the provision with grain self-
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sufficiency in Estonia has not been successful, it
has varied between 69-91%. It is important for each
country to reach the level of self-sufficiency with
grain, specially now, when we have complicated
economic situation. During the previous years there
have been several changes in agricultural field which
are connected with joining the EU. There have been
changes regarding the subsidy payments, which
have improved the agricultural sector in general and
helped Estonia become more equal with agricultural
producers of other EU countries.

All the above mentioned facts gave reason
to measure Estonian grain producers” technical
efficiency generally and analyse grain producers
according to the growing area. DEA method
has been used also by many different authors in
their agricultural researches (Latruffe et. al. 2004,
Davidova S. et. al. 2003, Croppenstedt A. 2005), in
Estonia there are two researches made (Vasiliev N.
et. al. 2008, Astover A. et. al. 2008). The enterprises
in FADN databases were analysed between 2000 and
20006, the period that includes time before the EU
accession in 2004, and after. The main aim with this
particular research is to evaluate the grain producer
technical efficiency, pure technical efficiency, and
scale efficiency according to size groups, during the
transition and the EU period.

Methodology

Data Envelopment Analysis (DEA) is a non-
parametric mathematical programming approach
to frontier estimation. DEA is a data oriented,
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Figure 1. Estonian grain production in 1980 - 2006

deterministic approach for evaluating the performance
of a set of peer entities called Decision Making
Units (DMUs), which convert multiple inputs
into multiple outputs. (Cooper et. al. 2004) DEA
constructs a frontier by comparing the data of each
DMU with data of benchmark DMUs that perform
better. Observations lying on the production frontier
are defined as technically efficient (TE), those lying
below the frontier are considered inefficient. The
frontier is composed by solving linear programming
models for each DMU (Figure 2).

At first the efficiency score of a DMU is calculated
(Formula 1) and used to detect input slacks or output
surpluses in a second step (Formula 2). Assume that
there are n farms to be evaluated. Each farm consumes
varying amounts of m different inputs to produce
s different outputs. Specifically, farmj consumes
amount x, of input 7 and produces amount Y, of output
r, assume that x> 0 and y;20 and further assume
that each farm has at least one positive input and one
positive output value. This model is referred to as the
“Farrell model”.

F° = min#d
subject to
H
Z’T:}'j’j =0x,y (=1,2,.,m
=1

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078

]
}'1:";';{';' = Ve = 'l_. 2.: vy 33 ‘._l}
=1
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; =12 ..,n
Similarly we can use model (1) with Z’f/.: , /1].= 1 for
Farm 4, we obtain ©*= 1, 1 *= 1, and /Ij*= 0 (j£4),
indicating that Farm 4 is a boundary point. However,
Figure 2 indicates that Farm 4 can still reduce its input
1 by 2 unit to achieve coincidence with Farm 3 on the
efficiency frontier. This input reduction is the input
slack and the constraint with which it is associated is
satisfied as a strict inequality in this solution. Hence,
Farm 4 is weekly efficient (Cooper et. al. 2004).

m g
mz’nz 5, + Z 57
i=1 r=1

subject to
n

ZX:".A’{-FE; =8"x,; i=12. ,m
=1

Xi1¥eihi—Sr =¥ v=12,..s
Z.?:i.‘!'r?'_;"j’_." - 5:"_ = Vo r= .]-.l 2.1 H
420 i=12.,n
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Figure 2. One output and two input usage input-oriented model to achieve technical efficiency
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DEA can be used input or output oriented.
In the input-oriented case DEA method defines
the frontier by seeking the maximum possible
proportional reduction in input usage, with
output level holds constant, for each DMU. In
the output oriented case, the DEA method seeks
the maximum proportional increase in output
production with input levels held fixed. The two
measures provide the same technical efficiency
scores when a constant returns-to-scale (CRS)
technology applies, but are unequal when variable
return-to-scale (VRS) is assumed. In that analysis
we use both CRS and VRS technologies to measure

the technical efficiency (TE), pure technical
efficiency (PTE), and scale efficiency (SE) scores.
From three different farms (A, B, C) only farm B is
operating at efficient size as it touches the CRS-ray
(Figure 3). Farm A lies on the VRS-frontier but not
on the CRS-frontier and represents therefore only
pure technical efficiency but not scale efficiency
(Hambrusch et. al. 2006).

The IRS indicates that farm C should produce
more outputs, DRS indicates that farm A should
produce less outputs, shown in Figure 3 (Ldthgren
et. al. 1996). Note that efficiency measures, total
technical efficiency, pure technical efficiency, scale
efficiency, and input slacks are estimated using the
computer software DEAP Version 2.1 described in
Coelli 1996.

y
1 CRS
Technical efficiency (TE) = 0C’
................... <. VRS 0c
...................... j DRS Pure technical efficiency (PTE) =
‘' B 0C”’
| 0./l Chae "
Seale Yehnical ' IRS Scale efficiency = TE = 0C’
inefﬁcienC);__.-"' inefficiency PTE
g X
Figure 3. Technical efficiency (TE) and pure technical efficiency (PTE)
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Data

Data Envelopment Analysis (DEA) is used to
estimatetechnical efficiency. The presentstudy applies
the input-oriented model with a single output and
five inputs by using the data from the Estonian Farm
Accounting Data Network (FADN). The observations
were made of Estonian grain farms in 2000-2006. The
Rural Economy Research Centre collects data from
500 farms annually; those enterprises represent 6724
farms in Estonia. The present analysis involves grain
producers (according to FADN type 13 - specialist
cereals, oilseed and protein crops) with at least 75%
of agricultural land utilised to produce cereals and
oilseed crops for each farm.

For the purpose of analysis the agricultural
producers were divided into four groups: growing area
upto 100 hectares; 101-200 hectares; 201-300 hectares
and the agricultural producers, whose land in usage is
larger than 301 hectares. The average parameters of
enterprises are shown according to size groups during
the years. To calculate the costs, all the input prices
have been corrected with price index concerning the
basic year (2000), for granted were taken purchase
price indexes of Estonian Statistics Department for
agricultural production. It was important to take into
consideration the price indices, so as to avoid the bias
of inflation in the analysis, and to give the adequate
information about enlarged fertilisers’ quantities of
plants cultivation companies.

In the study we used one factor as output and five
factors as inputs, those are chosen because all of them
are important to grain producers — production, land,
labour and costs. Monetary values of variables were
adjusted downward to the year 2000 values by the
index of agricultural input prices. Details of these
variables are described below.

Output variable
— In the input-oriented model the single output

variable was the total output in tons (t). The
cereals and oilseed crops production are
summarised in tons.

Input variable
— Land: this variable includes utilised agricultural

area. We have not considered fallow and the land
of forest.

— Labour: labour is in the form of annual work
units. It includes all labour - paid and unpaid,
which has contributed to work on the farm during
the accounting year.

—  Capital costs: capital costs included depreciation,
interests, buildings and machinery maintenance,
and insurance costs.

— Fertiliser and crop protection costs: includes
costs for fertilisers and crop protection.

— Variable costs: includes cost for salary, rent,
fuel, electricity, water etc. Variable costs include
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everything that is not considered in capital costs
and fertiliser and crop protection costs.

The average arable area in all size groups was
relative stable during the analysed years. It shows that
the companies of plants cultivation were stable and
there were no great changes in land usage during the
last years. Only the average arable area in the group
up to 100 hectares has grown up from 56 hectares to
77 hectares (37 %).

The average production volume in size groups
was varying during 2000 — 2006. Due to higher
yields the largest production was in 2005. For
instance, the reason for lower production in 2006
was the rainless and hot summer, when the middle
temperatures per month were from April to October
higher as usually, the rainfall was during the plant
cultivation period vastly less (Jogeva Sordiaretuse
Instituut).

Due to the EU and other agricultural supports the
capital costs grew during the past years. The increase
of capital costs is the definitive mark by supports
given the agricultural producers the opportunity to
make big investments to obtain competitive potential
in agricultural sector and to be a competitor to
agricultural producers in the old EU member states.
The capital investments, effected by supports, have
grown during the analysed period. From 2000-
2006 the capital costs in 100 hectares companies
grew by 46% and over 300 hectares companies by
84% compared to the year 2000. Too fast growth of
capital costs refers that the earlier main assets were
depreciated and it needed fast replace, that in turn
caused great interest and collateral loan burdens for
companies.

The use of fertilisers and pesticides during the
analysed period has grown up in all size groups. For
instance, since 2003 the usage of mineral fertilisers
(N, P, K) in active substance has grown from 39 000
tons to 42 278 tons in 2006, at the same time the
area of fertilised soil grew from 340 000 hectares
up to 493 416 hectares, but the usage of fertilisers
per ha has decreased from 117 kg down to 86 kg.
(Statistikaamet 2005, 2008). Balance of nutrients
has been negative during many years in Estonian
soils, and there have been no problems of over
fertilisation being the problem in many old EU
states.

Theother costs during 2000—2006 in all size groups
have been very variable. As the other costs contain
hired labour, the changes in the mentioned costs
may be caused by conversion of enterprises capital
intension. The fact asserts the decrease of annual
working time. By analysing the usage of labour power
according to hectare, it appears that the enterprises
with larger capital costs and capital intensity are not so
labour-intensive.
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Table 1
The average input and output series depending on the size of farm
Average Size, ha 2000 2001 2002 2003 2004 2005 2006
Land, ha <100 56 60 57 63 69 69 77
101-200 133 146 146 154 155 141 139
201-300 235 237 246 245 244 241 242
>301 507 458 417 475 460 510 494
Total output,t <100 109 123 109 124 153 165 143
101-200 257 308 329 315 306 338 298
201-300 441 447 518 472 486 605 444
>301 1062 995 929 898 898 1202 922
Labour, h <100 3107 3078 3097 3257 2794 2924 2794
101-200 4101 4243 4836 4725 5269 4390 3802
201-300 7344 5376 5178 5120 4734 5080 4568
>301 19051 12530 10617 10590 9498 8763 8050
Capital costs, <100 3532 2590 4022 3811 3920 3742 5192
EUR 101-200 7263 8074 11206 12889 12373 9897 12051
201-300 9773 11215 13786 17460 16751 18297 17645
>301 21597 21264 26330 33254 30341 35691 39886
Fertilizer and <100 3201 3919 3949 3484 4927 4396 4576
crop protection 101200 7417 10650 12182 10571 10968 10816 12719
201-300 10192 14696 20315 19936 19277 19945 22236
costs, EUR >301 34200 38743 37447 35277 36480 41838 45387
Variable costs, <100 9398 8087 6273 7870 8830 7826 7788
EUR 101-200 16757 17488 17639 16564 23416 18549 17539
201-300 27303 24469 23124 26566 25324 37665 24722
>301 86948 65537 57301 54167 56844 63828 57352
Number of <100 38 38 40 29 25 16 14
farms 101-200 28 27 30 24 22 27 21
201-300 9 11 10 18 16 9 19
>301 6 10 12 14 17 20 18
Total 568 81 86 92 85 80 72 72
Results The average pure technical efficiency was

The analysis of average technical efficiency of size
groups revealed that in 2000 the producers with 201-
300 hectares were most efficient, but in 2006 their
efficiency were lower and the most efficient were
producers of size group up to 100 hectares and also
the producers group of 101 — 200 hectares. The lower
efficiency of two larger groups may be caused by
lower harvest in 2006 that affected larger companies,
as the costs shall be covered with revenues, but in the
mentioned year it was lower than the expected value
(Figure 4).
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relatively high for producers with up to 100 hectares
(Figure 5). The lower efficiency of two larger groups
may be again caused by lower harvest in 2006.

In 2000 the returns to scale were constant for
26% of all producers, 44% had increasing returns to
scale and 30% decreasing returns to scale. In 2006
the figures are as follows: 18% of all producers had
constant, 50% increasing returns to scale and 32%
decreasing returns to scale, i.e., 50% would be more
efficient by growth and 32% of companies are too
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Technical efficiency (CRS) of different size groups in 2000-2006
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Figure 4. Technical efficiency (CRS) of grain farms in different size groups in 2000-2006

Pure technical efficiency (VRS) of different size groups in 2000-2006
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Figure 5. Technical efficiency (VRS) of grain farms in different size groups in 2000-2006

large and reducing production they would be more
efficient. Scale efficiency was higher during all
years in average producers, i. e., 100 — 300 hectares
size group, the smaller and larger producers had
lower scale efficiency during all years (Figure 6). It
means that the producers up to 100 hectares and over
300 hectares have larger opportunities to increase
efficiency by optimal resources and land use.
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Conclusions

In production type of arable farms the weather
is the greatest risk factor— fair weather, moistness,
temperature differences, etc., all those factors
affect the production volume and through this the
technical efficiency of producers. According to the
production decisions, the financial costs shall be
calculated in spring, but the autumn harvest depends
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Scale efficiency (SE) in 2000,2003,2006
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Figure 6. Grain farms scale efficiency in 2000, 2003, 2006
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Abstract

The aim of the paper is to evaluate the relative importance of the selected inputs for cereals yields in Poland.

The official statistics of the Central Statistical Office of Poland is used for the analysis. The following data

types have been used for the study: inputs of artificial fertilisers per hectare, consumption of pesticides per

hectare, certified seed inputs per hectare and average soil quality. All data were collected on the province level

for the period from 1991 to 2007.

The patterns of the source of productivity were investigated using two methods: interpretation of estimated

parameters in Cobb-Douglas production function, and the analysis of squared semi partial correlations. The

results applied in the research are similar from both methods. The paper argues that the least “pure impact” is

connected with certified seeds, medium impact on chemical originated inputs (fertilisers and pesticides), and

the largest impact - to soil quality. The findings of the study indicate that:

— pure impact of “certified seeds” is below 10%,

— impact of chemical origin inputs is ca. 30% - (influence of pesticides and artificial fertilisers are not to be
separated (as they strongly depend on each other),

— pure impact of “soil quality” — about 60%.

The era with governing biological progress for the increase of has not yet begun in Polish agriculture. The

inputs fertilisers and pesticides are still more important for the growth of productivity. Similar situation was

observed in the developed countries as the USA or Germany in the 1970s.

Key words: technical progress, biological progress, cereals production in Poland, Cobb-Douglas function,

squared semi partial correlations method.

Introduction

Technological progress makes it possible to
obtain an increase of productivity of production
factors and lower unit manufacturing costs (Esposti
2000). Technological progress is the main factor
leading to the increase of productivity also in
agriculture. Not always, on the conditions of flexible
demand and in case of innovation resulting in the
increase of production and the increase of total
costs, the growth of the manufacturer’s income
takes place, so the implementation of technological
progress does not have to result in benefits at the
level of a single enterprise. This group of innovations

includes innovations of biological character
(Heady 1967).
The most significant factors allowing the

increase of productivity in agriculture include the
implementation of biological progress. In a long-
term perspective (1930-2000), thanks to biological
progress it was possible to obtain about 50% of
the detected increase of plant productivity (Duvick
2005; Lorgeou 2004; Nalborczyk 1997; Wos
1995, Thirtle 1995). It was more than the impact
of such factors as: fertilisation, plant chemical
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protection, and mechanisation
processes.

The significance of biological progress is greater
than of other outlays, because the effect of their
implementation remains in a period longer than one
season (Figure 1). Outlays in form of fertilisers, plant
protection agents, or even more diligent care entail
a one-time increase of crops only (A). Improved
varieties allow a rapid and permanent increase
of the level of crops (B). A continuous inflow of
improvements entails the continuous long-term
increase of productivity (C) (Day-Rubenstein et al.
2005). Technological improvements have a similar
effect.

Biological progress affects not only quantity, but
also quality of products, allows energy savings in
various forms; it is characterised by a short payback
period, it semi neutral in relation to scale, however a
high level of production technology is indispensable
in order to reveal its effects. The results of application
of this kind of progress are much delayed in the
whole agriculture in relation to its first application
(Tomczak 2005; Runowski 1997; Klepacki 1997,
Reisch, Zeddies 1995; Herer 1970, Heady 1967).

of production
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Figure 1. Alternative assumptions about benefits from genetic enhancement
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Figure 2. Cereals production in Poland in the period of 1991-2007 (million tons)

Mostimportant factors determining the application
of new varieties in production, and the use of their
potential are as follows: information on varieties,
availability of varieties, availability of seeds as well
as the adaptability of varieties to local conditions
and their applicability on certain agroecological
conditions (Evenson 1994).

The following barriers to the increase of
productivity exist due to the introduction of biological
progress: need to increase outlays for fertilisers
with plant protection, necessity to apply the correct
technology, and a lack of appropriate knowledge of
farmers (Day, Klotz-Ingram 1997). On the conditions
of unfavourable outlay versus product price
relations, and in the event of limitations resulting
from manufacturing technologies of low intensity,
the introduction of progress is not profitable (Wicki
2007).

The research results show that production
potential of new varieties in Poland is applied on
an insignificant scale on the account of a low use
of certified seeds (Krzymuski 2003), inappropriate
technology (Wicki, Dudek 2005), and also a high
level of poor soils, on which the maximum yield does
not exceed 2.5-3 tons/ha (Krasowicz 2007).

80

Cereals production in Poland

Cereals production in Poland is about 27 million of
tons annually, and is subject to significant fluctuations
as a result of changeable weather conditions
(Figure 2). Droughts happening every few years
negatively affect crops.

The observed small increase of the cereals
production was mainly the result of an increase of the
arable surface versus the stagnation of the crops level.
Cereal yields in Poland have not significantly risen
since 1991, and oscillate around 3 tons per hectare
(Figure 3).

Consumption of seeds, fertilisers and

pesticides

The level of mineral fertilisers, the quantity of
applied pesticides and changes in the consumption
of certified seeds are illustrated in Figure 4. Certified
seeds of cereals constituted in the general consumption
of the seed only from 5% in case of rye to 15% in case
of wheat and barley. By comparison, in Spain it was
respectively 17% in case of barley and 22% in case of
wheat (Villarroel 2007), in France from 50% to 70%
(Roger, Palle 2007), and in the USA in 1997 —37% in
case of wheat (Fernandez-Cornejo 2004).
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Figure 3. Cereals yields in Poland in the period of 1991-2007
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Figure 4. Dynamics of cereals yield and selected inputs in Polish agriculture
in 1991-2007 (based on three year moving average)

Since 1992 the level of mineral fertilisers has
grown from the level of 65 kg NPK/ha to 121 kg
NPK/ha in 2007. Consumption of pesticides has
increased significantly. On average, about 0.4 kg of
active substance per | ha of cultivation was applied in
Poland, and there was observed a continuous increase
of pesticides consumption. In 2007 pesticides
consumption was about 0.9 kg of active substance
per 1 ha.

Figure 4 illustrates the dynamics of consumption
of basic crop-generation outlays: certified seeds,
artificial fertilisers and pesticides in Polish
agriculture in relation to the obtained cereal yield.
The observed increase in crops was attained thanks
to a significant increase of outlays for artificial
fertilisers and pesticides; at the same time decreasing
the consumption of certified seeds.

The aim of research and the methods

The aim of the paper is to evaluate the relative
importance of the selected inputs for cereals yields
in Poland. The first task of the research is to evaluate
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the relative influence of inputs of certified seeds,
fertilisers, pesticides and soil quality on cereals yield,
and the second one is to find whether the factors
chosen to analysis describe well enough cereals yield
variability.

The official statistics of the Central Statistical
Office of Poland (CSO) as well as the Inspectorate
of Plant Health and Seed Inspection (PIORiIN) and
Research Centre for Cultivar Testing (COBORU)
were used in the analysis. Soil classification for the
provinces in Poland was based on Witek (1981).
The maximum possible score is 100 points and the
minimum observed in Poland is 19 points for some
mountain regions.

The following data types have been used for
the study: inputs of artificial fertilisers per hectare,
consumption of pesticides per hectare, certified seed
inputs per hectare, and the average soil quality. All
data were collected on the province level for the
period of 1991-2007.

The use of agricultural inputs is important to
boost agricultural productivity, and to mitigate the
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Figure 5. Graphical relationship between the coefficient of determination
and the squared semipartial correlations

risk of a bad harvest. Agricultural inputs such as
certified seeds, chemical fertilisers and pesticides
enhance the quality and growth of crops. The Cobb-
Douglas production function and squared semipartial
correlations approaches are applied to find the
influence of factors of production on yield.

The relevance of pesticides and fertilisers to
agricultural productivity has become a stylised fact
in developing economies. Fertilisers are one of the
most enhancing productivity agricultural inputs in
the agricultural economy. The authors as Hayami
et al (1970), Headley (1968) and Carrasco and
Moffit (1992) have found that fertilisers have an
economically and statistically significant influence
on agricultural productivity.

Parameters of model panel data was used for
the estimation: information on the yield of cereals,
certified seeds chemical fertilisers, pesticides use for
each voivodship (province) over time.

Semipartial correlations are analysed for
assessing the relative “importance” of various factors
in determining dependent variable. They show how
much each variable uniquely contributes to R? over
and above that which can be accounted for by the
other variables (Meyers, Gamst, Guarino 2006). To
better understand the meaning of squared semipartial
correlations, it will be helpful to consider Figure
5. In this figure, the variance of each variable is
represented by a circle of unit area (i.e., each variable
is standardised to have a variance of 1). Hence,
a+b+c+d=S;=1.

The total area of Y covered by the X, and X, areas
represents the proportion of Y’s variance accounted
for by the two variables. The figure shows that this
area is equal to the sum of the areas designated «,
b, and c. The coefficient of determination in model
with X and X, can be expressed in the following
form: R12 =a+b+c, whereas the coefficient
of determination in model is equal with only X:
R} =a+c and the coefficient of determination 1n
model with only X, R2 =b+c

The areas a and b represent those portions of
Y overlapped uniquely by X, and X, respectively,

whereas area ¢ represents their simultaneous overlap
with Y. The “unique” areas, expressed as proportions
of Y variance, are squared semipartial correlation
coefficients, and each equals to the increase in the
squared multiple correlation which occurs when the
variable is added to the other independent variable.
Thus, squared semipartial correlation coefficient
semiR’ is equal to a and semiR; =b.

For the computational purposes one can apply the
following formulae:

— for two independent variables:
.2 2 2 +p2 2 2
semiR’ =R, — R, and semiR; =R, — R/ ;
— for three independent variables:
.p2 _ p2 2 p2 _ p2 _ p2
semiR =R/, —R;,, semiR, = R, — R, and
.52 _ p2
semiR; = R}, — R}, , and 50 on.

In the literature, the Cobb-Douglas specification is
commonly used for the production function for ease
estimation and clear interpretation of the parameters
(Headley, 1968; Carrasco-Tauber and Moffit, 1992;
Babcock et al., 1992; Carpentier and Weaver, 1997;
Saha et al., 1997). In such case the model has the
following form:

B
B()xlztxbt'x&zxét;;é it
where:
Y., -yield of cereals,
Bo- Bis By 2Bs . B, - parameters,
X jig - explanatory characteristics, j=1, 2,..,p:
X,;; - certified seeds,
X,,, - chemical fertilisers,
Xy - pesticides,
X,,; - soil quality (this input is fixed over time),
.. 2
&it -random error, &it ~iid. (0,(5&’ ),
i indexes voivodshipds, 7 indexes years, 1= 1,
,n, t=1, ..., T. In our study n=16, T=17 (data from

years 1991-2007) and number of explanatory variables
p=4.
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In the Cobb-Douglas specification parameter B_/.
is partial elasticity of production with respect to each

DAy Oy X
%Ax;, ox, y 7
Partial elasticity of production can be interpreted as
the percentage change in output resulting from a given
percentage change in the amount of the variable input
X employed in the production process with other
inputs remaining constant.

The Cobb-Douglas function is a special class of
homogeneous production functions. A production
function is homogeneous if, when all inputs are
increased by a factor of 4 the output increases
by a factor &~ of where r is termed the degree of
homogeneity. Ifaproduction function is homogeneous
of degree r, the following relationship shall be hold:

input X, j=1, 2, 3, 4, as E, =

SO Xk Xk - X )=k (X}, X0 X))

The » determines how much the output changes
with a change of scale. Thus, the returns to scale are
increasing, constant, or decreasing as r >1, r=1, r <
1. In other words, if all inputs are increased by the
factor &, then output may either increase more than
k, less than k, or increase by exactly the factor & .
It can be shown that the Cobb-Douglas production

. B, .
function f(X,,X,,..,X,)= B, X P xP: X s
p
homogeneous of degree r = Z B ; - Thus, the Cobb-
I
Douglas production function exhibits increasing,
constant, or decreasing returns to scale depending

» » »
on whether ZB/ > 1, ZB/ =1, ZB] < 1. The
I I I

analysis of estimated values of [, B, ,...,[,
enables assessment of relative impact of each input.
In order to compute the share of individual input

1

2P,

in returns to scale one can also consider

——
>, B,

The
in a

function
considered:

following
log-linear

Cobb-Douglas
form is

k
Iny, =a+ Z B,Inx, +&,, where & -random
j=1
error. This approach facilitates the estimation of
parameters'.

The panel data methods are used in the research.
Panel data analysis endows the regression analysis
with both a spatial and temporal dimension. The
spatial dimension pertains to a set of cross-sectional
units of observation. The temporal dimension
pertains to periodic observations of a set of variables
characterising these cross-sectional units over a
particular time span. We have a set of explanatory
variables and a dependent variable both observed
for a number of cross-sectional units i =1, ..., n and
through time t=1, ..., T.

There are three basic types of static panel data
models: pooled regression, fixed effect and random
effectmodels (Baltagi2001; Greene 2000; Wooldridge
2002). The choice between the specifications of the
model is an important aspect of panel econometrics.
There are three basic tests for comparison of models.
Fixed effects versus pooled regressions are tested
by the F-test, while random effects versus pooled
regressions are tested by the Breusch-Pagan test.
The Hausman specification test is the classical test
to show the use of either the fixed or random effects
model.

Results

First, models based on the “rough” data from
individual years from the period of 1991-2007
were considered. However, in such case, the
hypothesis of normal distribution of the error
term was rejected. Moreover, the estimated
goodness of fit by looking at the coefficient of
determination was not very good - R* ~0,50.
Next “smooth data” - simple moving averages
for five years period was taken into account.
This method reduces the impact of anomalies
associated with climatic changes, like flood
or drought. For such “smooth data” pooled
regression, fixed effect, and random effect
models are estimated. Several tests, such as the
Breusch-Pagan test, Hausman specification test
and the F-test, were employed to choose the
most appropriated model (Baltagi 2001, Greene
2000). The results of comparison between the
models are presented in Table 1.

The panel diagnostic tests suggest that the fixed
effect model is the most appropriate. However “soil
quality” is time-invariant characteristics, thus a
typical fixed effect specification cannot be applied.
Econometric textbooks typically recommend the
Hausman-Taylor procedure for panel data with time-
invariant variables and correlated unit effects (Baltagi
2001). The Hausman-Taylor estimator requires
several conditions in order to be implemented

Taking logs transforms the non-linear model into linear one in respect to parameters.
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Table 1

The results of panel diagnostics tests

Result: F-test Breusch-Pagan test Hausman test
Value of statistics 74.62 712.99 26.73
P-value less than 0.001 less than 0.001 less than 0.001

Source: authors’ calculations obtained by using Gretl software, the F. Breusch-Pagan and Hausman tests are panel

diagnostic tests. .

Table 2
Values of Pearson correlations for the analysed variables
Variables: Iny Inx, Inx, Inx, Inx,
Iny 1 0.45 0.64 0.50 0.57
Inx, 0.45 1 0.50 0.39 0.08
Inx, 0.64 0.50 1 0.90 0.06
Inx, 0.50 0.39 0.90 1 -0.03
Inx, 0.57 0.08 0.06 -0.03 1

Source: authors’ calculations. x, - certified seeds, x, - chemical fertilisers, x, - pesticides, x, - soil quality.

effectively. First, the unobserved cross-sectional level
effect must indeed be random, i.e., it has a zero mean,
finite variance, and is independently and identically
distributed over the cross-section units. Second, one
needs to classify our explanatory variables into four
types: time-varying and exogenous, time-varying
and endogenous, time-invariant and exogenous, and
time-invariant and endogenous. Fulfilment of these
conditions is a formidable task especially since the
unit effects are unobserved, thus finally we decided
to apply a pooled regression model.

As “chemical fertilisers” and “pesticides” (Table
2) are highly correlated, these two variables should
not be included together as explanatory variables
due to the multicollinearity. One of the features of
multicollinearity is that the standard errors of the
affected coefficients tend to be large. In that case, the
test of the hypothesis showing the coefficient equal
to zero against the alternative where it is not equal to
zero leads to a failure to reject the null hypothesis.

First, x,, (chemical fertilisers) is dropped due
to the multicollinearity.

14y, =3,35629 +0,0633Inx,, +0,20991nx,, +0,65881nx,,
(13,5080)*

(75,6190)* (5,3200)*  (9,3810)*

(Model 1)
The t-statistics are reported in the parenthesis, *
denotes significant parameter at 0.05 level. Based

3 IB indicates the Jarque-Berra statistics.

upon Jarque-Berra statistics, we can not reject the
hypothesis of normality of error term (JB=2.102
p-value=0.35). The values of squared semipartial
correlations for each explanatory variable are reported
in Table 2.

The coefficient of determination consists of two
parts: the sum of squared semipartial correlations and
the common part (a proportion of explanation coming
from the combinations of explanatory variables). The
difference between the coefficient of determination
and the sum of squared semipartial correlations is
about 13%, thus this part of total sum of squares
of logarithms of yields of cereals is explained by
the interaction of certified seeds, pesticides and
soil quality. About 5% of total sum of squares of
logarithms of yields of cereals refers to “pure impact”
of logarithms of certified seeds, 15% of this sum - to
logarithms of pesticides and 32% - to soil quality.
Taking into account only the sum of squared
semipartial correlations one can state that near 10%
of the sum of “pure effects” deals with certified seeds,
near 30% of this sum deals with certified seeds and a
little more than 60% - with soil quality (third row of

Table 3).
One can compare this assessment

with the result of estimation of the
Cobb-Douglas parameters, which can
be interpreted in terms of elasticity of production.
This elasticity is defined as the average percentage
change in production associated with a 1% increase
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Table 3
Values of squared semipartial correlations in Model (1)
Certified seeds Pesticides Soil quality Sum .Of squared‘ Coefﬁglent. of
semipartial correlations | determination
. 2_
semiR>=4.92% | semiR>=1528% | semiR>=31.68% | D ,semiR} =51.88% | R*=64.58%
J
semiR’ semiR; semiR;
—}2 =9.47% —32 =29.4% —,42 =61.07% - -
Zsemsz 2semsz 2sem1Rj
J J J
Source: authors’ calculations obtained by using Gretl software
Table 4
Values of squared semipartial correlations in Model (2)
certified seeds fertilizers soil quality Sum of squared Coefficient of
NPK semipartial correlations | determination
2_
semiR} =1.70% | semiR; =21.09% | semiR; =27.43% R°=70.38%

D" semiR} =50.22%
J

semiR;
Z semiRjz.
J

semiR]

—.2 :3.39%
Zsemle
J

=41.99%

semiR;
Z semin
j

=54.62% - -

Source: authors’ calculations obtained by using Gretl software

in one input, with the other inputs held constant. The

estimated parameters of model (1) can be interpreted

in the following manner:

— If the application of certified seeds increases by
1%, and the use of pesticides and soil quantity is
unchanged, the yields would increase by 0.06%.
If certified seeds consumption increases by
1%, and other inputs do not change, increasing

of cereals yield by 0.06% is
expected.
— Given a 1% change in the use of

pesticides, shows a 0.21% change
in the yields of cereals, ceteris paribus.

—  One percent improvement of soil quality leads to
a 0.66% increase in the yields of cereals; while
the use of certified seeds and pesticides are held
constant.

It was found that the least “pure impact” refers
to certified seeds, medium one to pesticides,
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and the largest - to soil quality. Therefore the
approximated size of impact of inputs is close to
that obtained by the analysis of squared semipartial
correlations.

Next, a similar analysis was done replacing
pesticides with chemical fertilisers. It results in
obtaining the following model:

1Ay, =2,0984+0,0393Inx,, +0,2751Inx,, +0,6117Inx,,
(22,8440)* (3,4230)* (12,0520)* (13,2320)*

(Model 2)

The p-value of the Jarque-Berra test for normality
is 0.52, thus one cannot reject the normality of
residuals. For the above model we tried to asses the
amount of input “impacts” on the yields of cereals in
1991-2007. The results are presented in Table 4.
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In Model (2) the total sum of squares of logarithms
of yields of cereals is explained in 70.38% by the
logarithms of certified seeds, mineral fertilisers
and soil quality. Decomposing the coefficient of
determination into two parts, one can state that:

1) about 20% of the total sum of squares of
logarithms of yields of cereals refers to the
common effects of certified seeds, pesticides and
soil quality,

2) about half of variance of the dependent variable
is associated with each independent variable
uniquely: about 2% with only logarithms of
certified seeds, about 21% with logarithms
of mineral fertilisers, and about 27% with
logarithms of soil quality.

Taking into account the interpretation of estimated
parameters in the Cobb-Douglas model one can
conclude that:

—  If the application of certified seeds increases by
1%, and the use of mineral fertilisers and soil
quantity is unchanged, the yields would increase
by about 0.04%. Precisely, if certified seeds
consumption increases by 1%, and other inputs
do not change, increasing of cereals yield by
0.04% is expected.

— Givena 1% change in the use of mineral fertilisers
shows a 0.28% change in the yields of cereals,
ceteris paribus.

—  One percent improvement of soil quality leads to
a 0.61% increase in the yields of cereals; while
the use of certified seeds and mineral fertilisers
are held constant.

Economies of scales are calculated as the
sum of the estimated input elasticities: for Model

(1) PB,+B,+P,=0,9319 and for Model (2)

[il + [§3 + [§4=0,9261. They are slightly less than
one, thus it is a case of decreasing returns to scale
— outputs increase slower than inputs. From the
economic point of view, only if there is a positive
margin profit gained, it is economically efficient to
increase the volume of inputs. Higher production
intensity can be rational so long as it brings any
marginal profit allowing to cover the fixed costs. The
analysis of such factors as a scale of production needs
to be additionally analysed in separate research for
further conclusions.

Concluding remarks

The patterns of source of productivity were
investigated via interpretation of estimated parameters
in the Cobb-Douglas production function, and the
analysis of squared semipartial correlations. The
first approach relies on the interpretation of elasticity

of production, which is defined as the average
percentage change in production associated with a
1% increase in one input, with the other inputs held
constant. The second method refers to decomposition
of the coefficient of determination into the percent
of variance in the dependent variable associated
with each independent variable uniquely, and the
proportion of explained variance associated with the
common effects of predictors.

The results from both methods applied in the
research are similar. The paper argues that the least
“pure impact” is connected with certified seeds,
medium impact with chemical originated inputs
(fertilisers and pesticides) and the largest impact -
with soil quality. The findings of the study indicate
that:

— pure impact of “certified seeds” is below 10%,

— impact of chemical origin inputs is ca. 30% -
(influence of pesticides and artificial fertilisers is
not to be separated because they strongly depend
on each other),

—  pure impact of “soil quality” — about 60%.

It was found that the economies of scale are all
less than one, thus it is a case of decreasing returns to
scale — outputs increase slower than inputs:

Outlays for crop-generation factors of organic
origin play the biggest role in Polish agriculture. Also
the quality of soils used for production is important,
which means that the further use of poor or light soils
would be a significant factor delimiting the increase
of crops. The significance of biological progress has
been determined as less than 10% of the total impact
of the examined factors. It means that, on average,
the productivity potential of new varieties is not
used, as according to the results of tests run in the
research institutes, new varieties are characterised
by a significantly higher potential of the crop yield.
It may be the result of limitations related to a low
quality of soils as well as insufficient outlays for
fertilisers and pesticides. Polish agriculture seems to
be on average at such a level of development which
was observed in the Western European countries in
the 1970s and 1980s of the 20" century. There is a
big number of establishments at a very high level of
technology, but on the contrary there are farms of
traditional and hardly modern techniques of farming.
Changes in the effectiveness of plant production can
take place slowly, because they require a social re-
construction in Polish agriculture. Moreover, the
increase of effectiveness in the crops production will
require the abandonment of the agricultural use of the
poorest soils constituting about 30% of the surface of
arable lands in Poland.

Only after attaining the appropriate technological
level and abandonment of the poorest soils it will be
possible to use the crop-generation potential of new
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varieties in the whole-agricultural sector, and not
only in a small number of the best farms.
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Abstract

The ecological farm bases on traditional methods of production with the use of only organic and natural ways
of taking care about the plants with manure. The natural ways are also used in feeding the animals. The
whole production cycle is done in a closed circuit. The use of traditional production methods does not mean
that organisation and management is also traditional. Ecological farms appeared in Poland as a competitive
response against high-profitable farms of the Western Europe. This fight could not be won with only ecological
product. To win the competition it must be properly visible in the market as well as final consumer group shall
be found. In article the author presents the relationship between modern marketing techniques and traditional
production methods in farms of the West Pomerania. This relation provides support in competition with other

national and foreign products.

Key words: marketing tools, traditional ecological farms, competitiveness.

Introduction

The ecological farming is a very dynamic part
of economy in the world. Poland also follows this
direction. The factors that are positive for growth
of ecological production in Poland are as follows:
quite low level of dirtiness of natural environment,
traditional technologies in production, and huge
human resources in Polish village. Additionally the
rural products that come from ecological methods
of farming serve as guarantee of safe food. At the
same time, ecological production allows keeping the
natural environment in not changed state (Runowski
H., 2004).

However, there are still serious dangers for
creation of proper conditions for further grow of
ecological farms in Poland. Two main threaten
factors can be distinguished. The first comes from
constantly increasing amount of ecological farms.
For example, in 2002 there were around 2000 and in
2007 over 10000 ecological farms (Komorowska D.,
2006). The second factor is a constant demand for
ecological products in Polish society resulting from
high price of products and high costs of production.
This causes an increase of competition between
farms, both ecological and traditional ones. Still
the researches continue in respect of tools allowing
companies to keep alive on more demanding
market.

It is urgent to ask a question if it is possible
to strengthen the market position of ecological farms,
especially if they cannot implement modern methods
of production and they cannot be competitive by
using price.
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The competition in getting consumers and getting
dominance in the market can be done by:
— implementationoforiented marketing (orientation
on customer satisfaction);
— usage of these marketing tools that would not be
in the opposition to ecological conditions.
According to Altkom (Alktom J, 1999) marketing
allows proper identification and creation of the
position of company in the market. Marketing rules
are pushing to “think before action”. Additionally the
rule of using the compact marketing tools is a way of
coordinated action with the usage of all the necessary,
in particular situation, methods.

The purpose and method

The purpose of the paper is to defend the above
thesis, from which it can be seen, that the fight to get
customers and getting the dominance in competition
in Polish market by ecological farms can be done
using the marketing tools, which would not destroy
ecological conditions of production. Based on the
mentioned the analysis of main marketing tools
used to strengthen the position of ecological farms
in producers and delivery market was performed.
According to PH. Kotler, such tools include product,
price, promotion, and distribution (Kotler P, 2000)
There is a need to prove that development of
ecological farms must go together with the change
of orientation of farms. The change shall lead from
producer (dominant in Poland) to orientation on the
market and final customer.

Consequently the very important task in this
situation in being competitive on market is the
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creation of tools that would allow using competitive
dominance. Only this will allow surviving of
the company (Drucker P.F., 1992). There are
useful marketing tools like market research,
implementation of new products and technologies,
modern forms of selling. They will allow getting
the biggest possible part of market and consumer
satisfaction

The 16 best Polish ecological farms (the one that
gotthe highest part of market in years 1998-2007) were
chosen to perform the mentioned above task. A pool,
based on standardised interview with a questionnaire
in e-form was performed for this task. The questions
(both open and closed) were constructed in such
way to receive answers on innovations in product,
price, distribution and promotion. The competition in
modern economy is conditioned in the majority by
innovations in these scopes.

Results and Discussion

Characteristics of farms

Farms from 3 Polish regions: Lesser Poland
(5), Subcarpathia (6), and Masovian (5) fell in the
group of 16 ecological farms. The land size of farms
is around 10 hectares. They are mostly specialised
in farming or are producers of plants and animals.
The dominant is farming of fodder (around 50%),
followed by windrows (around 30%). In the
structure of animals the biggest group specialises
in cattle (over 50%), sheep and goats (around
20%) and flock (15%). In creation of production
value, the biggest part is formed by milk and its
products (around 20%), followed by vegetables
(over 15%), windrows (around 10%), beef (10%),

and pork (6%). Seasonally there are some fruits like
strawberries.

The companies have positive economic
results. They are definitely better than the
average results in other farms of Poland
(Table 1).

The chosen farms have higher gross and net
surplus as well as higher supplements and income.
The particular economic values allow positive
analysis of the chosen companies.

Marketing forms of competition in the chosen

companies

Competition between companies can be done in
different ways. The one way is defined based on the
current market and level of its perfection showing
the level of perfection in competition (Szopinski W.,
Kuzniar W., 2008). The basic forms of competition
used within the past 10 years are provided in
Table 2.

The total amount of producers does not equal to
100% because the same farm could provide a positive
answer for different options within the tool. For
example, a company can have own storage place and
use own transport to deliver it to a specialised sales
point.

In the scope of product there are visible changes
in way of providing the product to customer. For
example:

a) ecological farms take care to provide proper
information. The information contains info
about specific values, for example, healthiness
of product (40% of answers);

b) ecological products do not look slovenly. Six
of sixteen companies clean, sort and pack the
products.

Table 1
Average income of ecological farms in Poland and researched probe in 2007 [PLN/farm]

Average income of ecological | Averageincomeintheresearched
farms in Poland probe of 16 companies

Value of production 40 894 44 983

Production supplement 16 980 20110

Value of  production  with 57 874 65 093

supplement

Indirect usage 16 526 17 036

Depreciation 8 996 9 896

Surplus value - gross 25763 42 284

Surplus value - net 16 560 31589

Cost of external factors 2 045 2022

Income from family company 23 559 32025

Source: author’s research based on pools and data from IERiGZ (Nachtman G., 2007) and ITHARS
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Table 2
Marketing tools used for competition in the chosen companies
Marketing Measures: Share of
tools farms,%
[16=100%]
1. Own natural character shall be maintained to keep ecological | 35
- advantage products; however they can be put into technological
= actions like cleaning, drying, and packing.
E 2. Name of product shall be regional or/and traditional. 15
3. Providing additional advantages like more information. 40
4. Merging sold product with other (the so-called relational sales). | 15
1. Usage of lowered prices in time of higher collection. 65
3 2. Price promotions for products with short term validity. 35
&£ 3. Negotiated prices for permanent customers. 85
4. Prices dependent on turnover. 80
1. Usage of the newest technologies (like internet, own websites) | 60
g for providing information about company and its products.
kS 2. Founding own, or providing financial support for organisations | 60
g that propagate information about healthy food.
& 3. Active participation in spreading information about healthy food | 75
(like conferences).
- 1. Shorten the distribution chain by using direct sales. 15
2 2. Creation of centralized sales points in big cities. 10
,5 3. Usage of own transport. 75
% 4. Building and usage of own storage places or coolers. 80
)

Source: author’s research based on the pools

c) some farms take care to get the certification
“Traditional product” or “Regional product”
(15% of answers);

d) usage of marketing tools, for example, by relation
between product and promotion.

The price of products from ecological farms
unfortunately is not low. It is hard to decrease price
during production due to the necessity of hiring
the people, which are much more expensive than
machines itself. In the production phase there is no
possible to use chemical products that reduce risk of
losses. The only way of price manipulation is making
the profit form increasing the turnover. This brings
companies to the situation when they have to decrease
prices for long-term customers (80-85% of answers)
or use price decrease in high season time (65%).

The owners of ecological farms (11 of 16) use their
own transport and open sell points (10%) to decrease
price. The other way is to shorten distribution chain
and usage of own coolers, shops and ways of selling
(relatively 80 and 15%)

Of course, the most important marketing tool
that allows checking the satisfaction of customers’
requirements is promotion. In the research the
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author pays attention on the ways of promotion and
communication with others.

Sixty per cent (10 on 16) of companies use all
modern techniques (Internet, own WWWs, forums,
chats) to provide information on a company and
its products. It is very important to establish feed-
back communication with customers. This way of
communication allows not only presenting product
but receiving the opinion about it as well. This allows
doing faster modifications according to customer
needs.

There is a need to pay a special attention on the
fact that farms are interested in providing knowledge
about companies and its products by creation of
specialised organizations (60%). The owners of
the best Polish ecological farms know that active
participation in commercials, conferences, and
presentations gives time planned results. They also
know that it is important to teach the youngest people
how to eat healthy (70%).

Summary
The most important ways of fight are
determinants and competition tools in marketing
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actions (Determinanty i instrumenty konkurowania

w dziataniach marketingowych 2008):

— special care about permanent recipients of
products;

— taking care about direct contact with consumer
(direct sell);

— increasing usage values with the same price;

—  proper prices and sales conditions;

— decreasing amount of sub-sellers;

— unique offer and its high quality;

— intensive promotion;

— prestige of product;

— modern technologies.

It can easily be seen that the researched companies
were using all the mentioned above ways of
competition. Special care about permanent recipients
is visible in special pricing of product as well as
keeping eye on proper coverage with sufficient
information about the value of ecological food. The
care about consumer can be also seen in decreasing
amount of resellers, and keeping direct contact with
consumers. The wider description of this problem
can be found in papers of Korelewska ( Korelewska
E., 2008) and Nestorowicz (Nestorowicz R., 2006)
as well in the publication by group of Scientifics
“New Aspects of Competition and Distribution
of Ecological Products in Poland” (Nowe aspekty
konkurencyjnosci ...2008).

The new, very important element of competition
is growing (however very slow) skill of co-operation,
which is visible in having stores with ecological and
healthy food (in the research only 2 owners have
a common shop) as well as creation of long term
contracts with producers of ecological food. The
focus on this subject is described by Szeremeta and
Jastrzebska (Szeremeta A., Jastrzgbska D., 2006).

All companies take care about promotion of
their products. Each of them has chosen at least one
way of promotion. To get contact with wide group
of consumer they are using in professional way the
newest technologies in informatics. The special
attention should be paid on the fact that companies are
using funds oriented on support their production. The
money is invested to increase the value of company.

Conclusions

All the analysed companies provide wide
knowledge of modern marketing tools that are used
in competition. The value of production of these 16
companies is constantly growing within 10 years. It
means that direction which they have chosen is proper,
and gives profit in hard economic reality. Despite
traditional methods of production, ecological farms
use modern methods of marketing and management.
They use competently all marketing tools proposed

by Kotler. Opening for marketing orientation allows
companies implementing all economic plans and
gives satisfaction in profit and customer satisfaction.

In future farms, to become competitive, shall be
fully modern especially in aspect of marketing and
organisation. At the same time they should keep
traditional way of production.
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Abstract

The basic aim of the conducted research is to show the influence of the scale of production, measured with a
size of a herd of cows on the productivity of the basic means of production (land, work, capital), and on the
financial situation of farms orientated at milk production in Poland after accession to the European Union.
Data concerning macroeconomic conditionings as well as data coming from farms running farm accountancy
- Polish FADN (Farm Accountancy Data Network) in the years 2004- 2006, where dairy cattle was the
dominating direction of production (TF41) or a prevailing one, were used for the analysis). Farms were
grouped according to an annual average number of kept cows into the following groups: up to 10, 10-20, 20-
40, 40-60 and above 60. The analysis of the milk orientated farms shows strong connections between the area
of farms, employment as well as value of the property engaged at a farm. Together with the scale of production
the share of fixed assets slightly decreases, while the level of indebtedness, especially long-term, increases.
The investment possibilities of the farm also change. The dairy efficiency of cows shows a strong connection
with the scale of production. Farms with the biggest scale of production obtain about 60% more milk from
a cow per a year than farms keeping up to 10 cows. Productivity of the basic means of production (land,
work and capital) depends heavily on the scale of production. It is especially observed in case of economic
productivity of work, which at farms with the biggest scale of production is about 5-6 times higher than at
farms with the smallest scale. On farms which keep over 60 cows the income was almost 18-times higher than
on farms breeding up to 10 cows. The analysis of the production costs indicates that the most favourable level
of costs is observed on farms keeping between 20 and 60 cows.

Key words: scale of production, farm assets, production costs, intensity and efficiency of production, income,
work output.

1. Macroeconomic determinants of the

milk market in Poland

Three years after accession to the EU the
development of Polish economy was on the highest
level taking into account the last decade. National
demand, both investment and consumer, was rising,
and the increase included all main economy sectors.
In 2007 GDP has grown by 6.5%, and Poland was
among the fastest developing countries in the
European Union. Consumption was rising in a pace
unseen in the earlier years. In 2007 the dynamics
of individual consumption amounted to 5.2% in
comparison with the 4.9% in 2006. This situation
was favoured by a high increase in real wages
and households™ as well as farmers' income. The
acceleration of the consumption was reflected in retail
sales, which increased in 2007 in constant prices by
14.0% compared with 11.9% in 2006. In 2007 the
sold industrial output has increased by 9.5% and food
output by 7.3. In this context it is worth to observe
that the global agricultural output in 2007 has grown
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by 6% in comparison with a decline by 9.5% in 2006.
The plant production has also significantly risen by
9.2 % and the animal production by 3.0 %. Prices of
the most basic plant products have increased on the
agricultural market. Prices of milk and poultry have
also grown notably, while the cattle and livestock
became cheaper. “Price scissors” (price relations) of
the agricultural products sold by the farmers in relation
to the prices of goods and services purchased by
them were shaped favourably. “Price scissors” index
amounted to 106.5 while in 2006 it came to 102.0
and in 2005 to 96.0 (Smolenski Z., 2008). However,
the economic stability faced threats of both internal
and external nature. Limitations of development
were caused by the growing costs of wages and a
rise in prices of the investment goods as well as in
prices of commodities and consumer services. In
January 2008 its 12-month increase amounted to
7.3% in comparison with 3.3% in the proceeding
year. Apart from the internal demand - supply factors
the essential influence was caused by the situation in
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the world markets, especially a growing consumption
in the developing countries, such as China and India,
and a growing demand for the oil plants and certain
grains presented by the producers of bio-fuels.

Milk market is one of the most important
farming markets in Poland. Its share in the country’s
farming market equals to 17% proving an enormous
significance of this market. Milk production is
considered as one of the most difficult branches
of farming. The main reason for this is the high
labour intensity and a continuous character of
production together with the high quality and sanitary
requirements. Adjustment process of the Polish dairy
farms has lasted for many years now. Several different
processes form the abovementioned one, among them
being: process of concentration, process of technology
modernisation, process aiming at improving the level
of competitiveness and adjusting to the sanitary and
veterinary standards as well as process concerning
animal well-being and environment protection in
relation to the EU requirements (Seremak-Bulge
2007; Swietlik, Seremak-Bulge J., 2005). Process of
the production concentration significantly accelerated
in the second half of the 1990s. Bigger quality
demands towards the dairy farms as well as their
active price policy and awarding top quality milk were
the factors affecting this process most. This process
was supported by the preferential credits for the
restructuring a dairy branch. In the frame of the milk
sector reorganisation in Poland between 1995 and
2005 the total amount of EUR 1.8 billion was invested
(Seremak —Bulge J., 2007, Szajner P., Szczegolska
M., 2007). In comparison, milk production in 2007
(11 750 m. 1) has fallen only slightly in relation to
the year 1992 (12 770 m. 1). At the same time a rise
in the purchased milk was observed, from 6 854 m.
lin 1992 to 8 326 m. | in 2007. The number of cows
in this period has decreased considerably, from 4 257
thousand of heads in 1992 to 2 724 thousand of heads
in 2007. It means that an average cow milk capacity
in the studied period has grown. According to the
Main Statistical Bureau in 1993 in Poland from one
cow farmers obtained 3015 1 of milk while in 2007 as
much as 4300 1.

Poland’s accession to the EU was related
to the implementation of milk quota. In the years
2004 - 2008 there were substantial changes in the
number of wholesale suppliers (suppliers who sell
milk to collection points) and in the average milk
quota obtained from a supplier. In a sample year
2004/ 2005 there were 314 0044 wholesale suppliers,
and the milk quota per one supplier amounted to 26
066 kg. On the contrary in a sample year 2007/ 2008

1
2000, p. 10-20

there were 206 610 wholesale suppliers and the milk
quota came to 44 459 kg per one supplier. Between
2004 and 2008 the number of suppliers has reduced
by 104 thousand (33.6%) while the quantity of milk
quota per one supplier has increased by 70.6%. These
numbers show that after Poland’s accession to the EU
the process of milk concentration was getting stronger
(Czakowska H., Czyzewski A., Sass R., 2008,
Smolenski Z., 2008). A significant question arises as
to how the changes in milk production concentration
affected the economic situation of dairy farms in
Poland.

In the light of this conditioning the basic aim of
conducted research is to show the influence of the
production scale measured with the size of the herd
of cows on the means of production (land, work and
capital) and financial situation of the farms oriented
at milk production in Poland after accession to the
European Union.

2. Source materials

Thedataconcerningmacroeconomic conditionings
as well as data coming from farms running farm
accountancy - Polish FADN (Farm Accountancy Data
Network) in the years 2004- 2006, where dairy cattle
was the dominating direction of production (TF41)
or a prevailing one, were used for the analysis.'
Farms were grouped according to an annual average
number of kept cows into the following groups: up to
10, 10-20, 20-40, 40-60 and above 60. A farm rated
among one group in 2004 was rated among the same
in the following years regardless of whether they met
the criteria required in 2004. This combination of
data made it possible to be certain that the observed
differences in years result from changes taking place
in particular sub - groups, consisting of farms of the
same kind, and not from the fact that another sub -
group is analysed.

Taking into account the fact that an economic size
of dairy farms strongly correlates with the number
of kept cows, the analysis is based on a weighted
average, thus allowing relating the achieved results
to all farms over 2 ESU, counted as an agricultural
kind TF41 i TF431.

3. Research results

3.1. Determinants
production

Total number of farms running continuous
accountancy in the frame of Polish FADN, oriented
at breeding dairy cattle amounted to 1640 (Table 1).

of the potential and

Metodyka liczenia nadwyzki bezposredniej i zasady typologii gospodarstw rolniczych FAPA, Warszawa

94 Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



H. Czakowska, R. Sass Economic Situation of Farms in Poland Oriented at Milk Production
after the Accession to the European Union

Table 1

The area and the economic size of farms concentrating on breeding milk cows

Detailed contents Year Farms in Farms according to the number of cows

general up to 10| 10-20 20-40 40-60 60 and above

Number of farms 2004-2006 1640 380 722 445 68 25
in a sample

Area of arable 2004 17.33 10.65|  21.00 34.02 62.17 147.17

land (ha) 2005 17.58 11.27]  21.71 35.64 63.89 138.89

2006 17.37 11.18]  21.73 36.08 67.75 152.70

Rented land 2004 21.7 13.1 23.4 273 32.8 52.4

share in % 2005 21.7 13.6 25.1 27.2 344 38.0

2006 22.0 13.4 24.8 28.8 374 53.1

Economic size in ESU| 2004 10.1 5.4 12.5 22.5 426 913

2005 9.9 53 12.6 23.5 44.7 90.0

2006 9.6 52 12.6 23.6 46.6 105.0

Source: authors’ research based on FADN data in Poland between 2004 and 2006, Institute of Agricultural and Food
Economics in Warsaw

Table 2
Value of the selected elements on farms oriented at keeping dairy cattle

Detailed contents Year Farms in Farms according to the number of cows
general upto 10 | 10-20 | 20-40 | 40-60 | 60 and
above
Total value of assets in 2004 297,762 184066| 352441 610818] 1134261| 2131919
PLN (condition at the end [ 2005 301,653 185,163  365,146| 670,426| 1,297,035| 2,476,388
of a year) 2006 313903 191,600 391,247 714520( 1,412,100| 2,689,787
Total value of assets in 2004 17184 17277 16785 17954 18245 14486
proportion to 1 ha of arable [ 2005 17,161 16428 16820 18812 20301 17830
land (PLN /ha) 2006 18069 17142 18006  19803| 20843 17615
Total value of assets per a 2004 170,630 116191 189458 294,681 431459 417812
full - time working person | 2005 174,936 119469 194994| 318931| 473,154 405,493
(PLN/AWU) 2006 184267 125,554 209,204| 339,993 516,134 437,757
Value of machines and 2004 4134 3661 4049 4962 5431 3470
equipment per 1 ha of 2005 3880 3080 3945 5019 5829 3980
arable land (PLN /ha) 2006 3923 3082 4022 5194 5640 4127
Value of machines and 2004 41045 24623 45697|  81442| 128438| 100,085
equipment per a full - time | 2005 39552 22401 45734 85098| 135,860 90523
working person (PLN/
AWU)? 2006 40005 22575 46730| 89175 139,662 102,553
Share rate of fixed assets 2004 88.1 88.6 88.2 87.7 88.6 83.9
in % 2005 88.4 88.0 88.5 88.9 89.5 84.3
2006 87.3 87.3 87.3 87.9 87.7 83.1
Index of buildings share 2004 39.5 452 40.1 35.5 35.4 311
in total assets (%) 2005 39.0 44.4 38.1 33.6 32.5 28.8
2006 38.3 43.8 37.2 32.8 311 26.3
Source: see Table 1
2 AWU — Annual Work Unit
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These farms with respect to the year represented in
Poland from 62.8 to 65 thousand of farms over 2 ESU
with the analogical orientation in production. The
biggest group of farms in the system consists of farms
that keep between 10 and 20 cows.

The average area of a dairy farm presented in
FADN was slightly above 17 ha of arable land and
was similar to the average area of farm included in
FADN system. Area quantity of the analysed group
heavily correlates with the quantity of kept cows. On
the farms where the number of breeding cows was not
big, changes in the area quantity were substantially
small. Farms that keep at least 20 or above cows were
characterised by a bigger increase in arable land. It
is worth to notice that on the farms with the biggest
number of cows (above 60 heads), the area of arable
land in 2005 has significantly decreased. The main
reason for that was a decrease in the area of leased
land from 53% in 2004 to 38% in the following year.
There was a substantial increase of arable land in the
same group in 2006. Smaller farms are above the
average when it comes to the share of own land in
farming. On farms keeping less than 10 cows leased
land constitutes 13% (a national average for dairy
farms constitutes 22%) and on farms with the number
of cows above 60 it constitutes over 50% (except
for the year 2005). One may then conclude that
lease system is among the conditions for increasing
the scale of milk production on Polish dairy farms.
An economic size of farms measured in ESU units
remains in relation to the number of kept cows and
consequently to the size of farm area. However, it is
worth to notice that on farms with the biggest scale of
production, despite a substantial decrease in the size
of arable land in 2005, the economic size of farms
was reduced only slightly. This indicates that there is
a stronger relationship between the economic size of
farms and the scale of milk production than with the
size of farm area.

Data describing the production potential of
dairy farms in terms of selected values of assets are
presented in Table 2. Total value of assets strongly
depends on the scale of production. Still, the level
of investments measured in the value of assets per 1
ha of arable land, in particular groups of farms differ
only slightly. The level of investments little exceeding
the average level is seen on farms keeping from 20
to 60 cows. On the contrary the level of technical
fittings of labour measured in the value of assets per a
full-time working person increases together with the
scale of production. Farms with the biggest scale of
production require over 3 times bigger value of assets
per each employee than farms keeping up to 10 cows.
It is clear from the table that increasing the scale of
production is a capital - intensive process (Sass R.,
2004, Sass R., 2007).

The level of investments measured in the value
of machines, equipment and transport means per 1
ha increases together with the growth of the scale of
production. Nevertheless, it diminishes greatly while
the herd consists of over 60 cows. There is a similar
tendency in the level of technical fittings of labour
measured in the value of machines and equipment
per a full-time working person, but an increase of this
quantity is substantially higher. On farms keeping
40-60 cows this rate is over 5-times higher than on
farms where the number of cows does not exceed 10
heads. Small differences in the level of employment
between those groups of farms are paid with the
considerable growth of the expenses for machines
and equipment replacing the labour force that had
to be met. Therefore a possible rise of the scale of
milk production on farms requires fundamental
changes in used technologies of production. Farms
oriented at breeding dairy cows belong to the same
group of farms, in which a share of fixed assets in the
structure of all assets is among the highest (Manko S.,
2008). It involves the necessity of building expensive
livestock buildings as well as equipping it with
numerous machines and devices. The average share
of fixed assets in the structure of all assets at dairy
farms comes up to around 88% and virtually does
not depend on the size of a kept herd of cows (Table
2). Only farms breeding 60 and above cows show
lower than the average share of fixed assets, that is
around 5%.

The main components of the fixed assets at dairy
farms are buildings. They constitute about 40% of the
total value of assets. Depending on the year, on farms
keeping up to 10 cows, this rate oscillates around 44-
45%, while on farms breeding over 60 cows; it only
fluctuates around 26- 30% (Table 2). In all groups the
index becomes smaller as the time passes; it is mainly
related to the general increase in assets, together with
the quite stable value of buildings.

FADN Standard Results do not allow fully
analysing the organisation of production among the
ranked farms. Above all they do not contain data
concerning the structure of arable land, thus greatly
hindering the analysis of the structure of crops. It is
only possible to relate selected groups of plants to the
area of arable land.

Table 3 presents the selected elements of animal
and crop output. Grains constitute an average of
37% of arable land in the dairy farms and their share
in the structure of crops slightly exceeds 50%. It
allows farmers to use a crop rotation system. Crops
participation significantly drops in relation to the
increase of production from around 40 to 27%. Higher
scale of milk production needs stronger submission of
plant production to the animal production. The share
of plant area used for feed grains proves it. The share
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Production organisation at farms that concentrate on breeding dairy cattle

Table 3

Detailed contents Year Farms in Farms according to the number of cows

general up to 10| 10-20 | 20-40 | 40-60 60 and

above

Crop share in arable land 2004 36.9 39.5 38.1 32.6 27.7 27.4
(%) 2005 36.9 39.5 37.6 32.8 24.9 26.7

2006 36.7 40.6 36.3 31.9 23.7 27.5

Share of fodder crops in 2004 58.0 54.4 57.1 63.0 68.5 69.9
the structure of arable land | 2005 47.5 44.9 449 55.0 62.0 60.2
(%) 2006 58.6 53.5 59.4 64.3 72.8 69.7
Cow milk productivity in 2004 4484 3821 4418 5,100 5637 6217
kg per a cow 2005 4735 4004 4712 5446 6254 6326

2006 4816 4,141 4801 5458 6428 6531

An average number of 2004 11.4 6.1 14.1 25.8 46.2 94.6
cows in a year (in heads 2005 11.5 6.1 14.9 27.2 493 99.6
of cattle) 2006 112 6.0 14.9 27.7 50.5 110.5
Number of cows fed 2004 1.58 1.46 1.63 1.68 1.61 1.39

through the grazing 2005 1.55 1.38 1.62 1.69 1.59 1.51

system (LU) * per 1 ha 2006 1.53 1.38 1.59 1.68 1.56 1.61

Source: see Table 1
Table 4
Selected indexes of the financial balance analysis on farms oriented at keeping dairy cattle
Detailed contents Year | Farms in Farms according to the number of cows

general upto 10 | 10-20 20-40 40-60 60 and

above

Debt index (%) 2004 8.7 3.2 8.5 14.0 19.9 32.7
2005 8.2 2.6 8.2 14.5 18.1 30.0

2006 8.6 3.1 9.3 14.2 17.4 27.8

Short-term debt 2004 27.2 39.9 28.9 22.1 26.6 20.7

index (%) 2005 24.0 34.8 26.0 193 25.7 183
2006 254 314 25.7 23.8 21.6 21.7

Net investments (PLN) 2004 3093 -2340 4339 19384 50930 83932
2005 7947 -1162 11,600 43499| 105704 85296

2006 8441 -569 15514 35695 86054 69766

Index of retrieved 2004 5.6 3.1 5.7 7.8 9.1 14.5
fixed assets (%) 2005 73 3.9 7.8 113 13.0 7.4

2006 7.3 4.2 8.6 9.7 10.9 7.3

Source: see Table 1

of feed grains in the structure of arable land rises
from 54% to almost 70% (Table 3).

The level of cows’ milk capacity greatly correlates
with the scale of production (Table 3). Cows’ milk

capacity was rising in a sample period in all groups
of farms. An average annual cows' milk capacity
on farms keeping up to 10 cows is lower by around
60% in comparison with farms keeping 60 and above

3 LU - Livestock Unit
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heads. The number of conversion animals per 1
describes the usage of fodder area, and indirectly also
its productivity, ha of the main fodder area. There
were approximately a little more than 1.5 LU of the
animals breed with the bulky feed per one hectare of
the fodder area, and in the analysed period this rate
was decreasing.

3.2. Value of output and costs

Net value of investments realised on farms is
related to the scale of production. To illustrate this it
is worth to notice that on farms where up to 10 cows
are kept net investments in the sample period had
a negative value (Table 4). Depending on the year,
the index of retrieved fixed assets on farms keeping
up to 10 cows amounted from 3.1 to 4.2%, and on
farms breeding over 60 cows from 7.3 to 14.5%.
Indebtedness of dairy farms is also related to the scale
of milk production, and on the farms with the smallest
production the rate of debts amounts to 2.6 to 3.2%
while among the farms that keep over 60 cows the
debt rate oscillates between 27.8% and 32.7%. The
structure of indebtedness also shows relation to the
scale of cattle output. On farms keeping up to 10
cows short term indebtedness constitutes 31-40%,
and on farms with 60 cows and above from 18 to 22%
(Table 4).

Total value of output in sample years in all groups
of farms shows a significant increase (Table 5).
Farms with the biggest scale of production have over
23 times higher output than farms with the smallest
scale of production. On the contrary there was a 17
times bigger difference in the headage of dairy cattle
between farms with the highest and smallest scale of

production. As a result we may say that the production
increases faster than the scale of production measured
in the number of cows. Undoubtedly, the increase in
the cows’ milk capacity affects this situation (Table
3). Thus the effect of a scale is visible (Sass R., 2004
Sass R., 2007).

Land productivity rises together with the quantity
of animal output, thus being a consequence of growing
stock and bigger milk capacity of cows. The scale of
production also affects the economic work output
measured with the value of production per a full-time
working person and a productivity index of assets.

The share of milk and dairy products amounts to
53-56% on farms keeping up to 10 cows and rises up
to 73-82% on farms with the biggest headage of cows.
Together with an increase in the scale of production,
the level of specialisation of farms oriented at milk
production also rises (Table 5).

The amount and diversity of total costs correspond
to the amount and diversity of the output. Intensity
of production, measured by the total cost per 1 ha
of arable land, similarly to the land productivity,
increases together with the scale of cattle output.
The level of costs per 1 ha on farms with the biggest
number of cows in 2006 was almost twice as high
as on farms keeping up to 10 cows (Table 6). This
relation was smaller in the previous years. In the
view of the above data we may say that on farms
with the big scale of milk output not only the level
of production intensity is higher, but also the pace of
intensification is faster.

Index of the relative level of costs (also called
the cost of creating an output worth PLN 100 in
dairy farms amounts to 70%. This type of cost is

Table 5
Production results on farms concentrated on dairy cows breeding
Detailed contents Year Total Farms according to the number of cows

farms upto 10| 10-20 | 20-40 40-60 60 and

above

Total value of output 2004 71360 34514| 87518| 175713 328364 801,302

(PLN) 2005 74,112 36652| 94364 192040 396521 818215

2006 76770 394221 98961 199981 421,100 969,670

The productivity of 2004 4,118 3240 4168 5,165 5282 5445

land (d/ha) 2005 4216 3252 4347 5388 6206 5891

2006 4419 3527 4554 5543 6216 6350

Economic work output 2004 40893 21787 47046 84770 124,906 157039

(PLN /AWU) 2005 42979 23648 50392 91356 144649 133,978

2006 45065 25833 52916 95,158 153916 157812

Share of milk and dairy 2004 63.1 53.7 62.7 70.2 76.1 72.9

products in total output 2005 66.9 55.6 67.9 74.9 79.4 81.6

(%) 2006 63.3 56.8 64.8 72.9 78.2 77.8
Source: see Table 1
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Table 6
Total costs and direct costs on farms oriented at keeping dairy cattle
Detailed contents Year | Farms in Farms according to the number of cows
general up to 10] 10-20 [ 20-40 40-60 60 and
above
Total costs per one farm 2004 50206 27220 59743 112512 220818 646,030
(PLN) 2005 50861 28101 63029 120,862 237,860 623,692
2006 53284 30116 66231 129,092 267,563 767,049
Total costs in PLN per 2004 2897 2555 2845 3307 3552 4390
1 ha of arable land 2005 2893 2493 2903 3391 3723 4490
2006 3067 2694 3048 3578 3949 5023
Direct costs in PLN per 2004 1457 1,164 1449 1770 1971 2487
1 ha of arable land 2005 1376 1072 1400 1751 1955 2291
2006 1484 1,192 1503 1,859 2,102 2605
Total cost of PLN 100 of 2004 70.4 78.9 68.3 64.0 67.2 80.6
output 2005 68.6 76.7 66.8 62.9 60.0 76.2
2006 69.4 76.4 66.9 64.6 63.5 79.1
Cost of feed for ruminant 2004 857 764 834 926 1066 1376
animals in PLN per 1 LU | 2005 804 731 783 878 975 1260
2006 843 787 811 915 1005 1360

Source: see Table 1

the highest on farms where the scale of production
is the biggest but also on farms with the smallest
production scale. The most advantageous relation is
observed on farms keeping between 20 and 60 cows.
On farms where over 60 cows are kept the cost of
creating an output worth PLN 100 grows by over
20% in relation to farms that keep from 10 to 60 cows
(Table 6).

Value of the farm production greatly depends on
the amount of direct costs. The level of direct costs
in relation to 1 ha of arable land increases together
with the scale of production, but differences between
farms with the smallest and the biggest scale of
production are considerable in comparison with the
former quantities. The basic element of the direct
costs at animal farms is feed. The participation of
feed in dairy farms constitutes 25-28% of the general
costs. What is more, this participation strongly
correlates with the scale of animal production. The
value of feed per a conversion unit of animal (LU)
almost doubles with the scale of production (Table 6).
It is mainly related to the level of cows’ milk capacity
but also indicates the technological differences in the
animal production.

1.3. Financial outcomes

The size and diversity of the financial results
measured in the family farm income and the rough
calculation of profits is shown in Table 7. The
income from a family farm per one farm was rising

across the years and was positively correlated with
the scale of production. Taking into account all
studied farms, in 2005 the income grew by 32.6%
in comparison with the previous year, and in the
next year by 16.8%. In 2005 the biggest increase
was observed on farms with the smallest scale of
production (68.7%), while the smallest increase
on those keeping between 20 - 40 cows. In the
following year the smallest farms experienced a
growth by 30.7% and the biggest by 9%. On farms
with the smallest number of cows the income was
doubled during the whole studied period. However,
it should be emphasised that the observed growth
started at a very low level. Income per a full-time
working member of a family on farms keeping up to
10 cows amounted to almost PLN 5.3 thousand in
2004 and to PLN 12.1 thousand in 2007. It is hard
to describe this amount as a satisfactory one for a
farmer and his/her family. The higher was the scale
of production, the higher salary is observed. On
farms keeping between 40 and 60 cows the number
of hired workers is rather small; therefore those
farms are still counted as family ones. On those
farms the income in relation to a full-time working
member of a family amounted to PLN 56.5 thousand
in 2004 and to PLN 91.8 thousand in 2007 (Table
7). Income that allows exceeding the parity level of
farmer’s own work in 2004 was reached and crossed
by the farms breeding 20 and more cows, and in the
following years also by the 10 to 20 cows group.
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Table 7
Financial outcomes on farms oriented at keeping dairy cows
Detailed contents Year | Farms in Farms according to the number of cows
general up to 10 10-20 20-40 40-60 60 and
above

Farm income 2004 23073 8326 30035 67172 120981 179495
(PLN) 2005 30598 14046 40021 82921 179632 257181
2006 35761 18356 46850 93923 201,673 280,230

Income per a full- 2004 13514 5281 16398 34223 56521 91,185
time working person 2005 18,181 9125 21724 42072 83554 127,092
(PLN / FWU)’ 2006 21,547 12,158 25587 47332 91,801| 147,136
Share of the balance 2004 11.4 16.2 10.2 9.1 13.5 19.6
of subsidies and taxes 2005 29.0 40.8 26.8 222 19.1 29.0
in a farm income (%) 2006 40.7 55.2 375 30.3 27.5 325
Rough profit 2004 -8,252.2| -20,601.2 -3,571.1| 31,158.7 81,707.4| 143,377.1
from a farm 2005 -1,836.2| -15,619.1 4,517.0| 44,936.7| 138,199.2| 218,182.7
(PLN) 2006 1833.2( -11,599.1 10,522.6| 54,553.6| 158,087.2| 242,443.0
Profitability of 2004 -3.0 -11.6 -1.1 5.9 9.0 10.0
farm’s own capital 2005 0.7 -8.7 1.3 7.8 13.0 12.6
(%0) 2006 1.0 -6.2 3.0 8.9 13.6 125

Source: see Table 1

The size of income of a family farm depends
largely on the level of operational and investment
subsidies. It is proved by the balance of subsidies
and taxes in the sum of income. Size of the formally
allocated subsidies* which in 2004 was reduced by
the paid taxes, amounted to an average 11.4% and in
2006 to 40.7% of the total farm income. The biggest
share of the subsidies and taxes balance in the income
was observed on farms with the biggest and the
smallest scale of production. In 2006 on farms with
the smallest scale of production the balance exceeded
55% of the total amount of income. A significant
improvement in the economic situation in this group
of farms was therefore achieved due to operational
and investment subsidies. In 2004 the smallest share
of this balance was observed among farms keeping
20 to 40 cows (9.1%) while in the years 2005 and
2006 at farms with 40 - 60 cows (19.1 and 27.5%
respectively).

Family farm income should guarantee a salary
for a farmer and his family, payment for the used
farm’s own capital as well as other costs connected
with the risk of running a farm. For the purpose of an
analysis agricultural economists often use a category
of economic costs in which, apart from the farm’s
real costs, alternative costs are included. This type

4

are entered for a year to come.
> FWU — Family Work Unit

100

of costs includes an estimated cost of farmer’s own
work and an interest of farm’s capital, in this rough
value of rent for farmer’s own lands. If the income
from the family farm exceeds alternative costs, the
surplus is treated as a payment for managing the
farm and all risk connected with that. An estimated
profit from a farm is calculated in Table 7. It takes
into account the parity level of payment for farmer’s
own work corresponding to the annual net income
in the national sector. In 2004 this value amounted
to PLN 18 348 in 2005 to PLN 19 272 in 2007, PLN
19 840 per a full-time employee. Profit calculated
in this way ought to ensure a return of own capital
and a surplus connected with managing a farm and
arisk of running it. Farms with the smallest scale of
production during the whole sample period as well
as farms keeping between 10 and 20 cows in 2004,
suffered from a financial loss. An average income
for the whole examined group of farms has shown
a negative value in 2004 and 2005. It is reflected
in the profitability of production, assets and farm’s
own capital. The rate of profitability of own capital
on farms keeping 20 and above cows exceeds the
interest rate of long-term deposit bank accounts,
which means that on these farms the effect of a
financial mainspring is observed.

Subsidies to which farmers are entitled, but were not formally allocated till the end of a given year, in FADN register
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4. Conclusions

The analysis of farms oriented at milk production
was used to assess the influence of the scale of
production measured in the number of cows on
the farms’ financial situation. The assessment of
the connections of the production potential and
the scale of production shows that as far as dairy
farms are concerned these connections are very
strong, not only while taking into account the
arable size of a farm but also with the employment
and the value of the property engaged on a farm.
Although proportions of the particular elements
of the production potential are changing together
with the scale of production, they are mainly
related to the level of employment and equipment
in machines and devices that substitute labour
force. Other elements of the potential are
changing more or less in the proportion to the
size of the herd of milking cows.

The structure of assets and liabilities remains
in connection with the scale of animal output.
Together with the increase in the scale of
production the level of fixed assets becomes
slightly smaller while the level of indebtedness,
especially long - term one, rises. The investment
possibilities of the farm also change. Farms with
the smallest scale of production have reduced
possibilities of investments and as a result of
this, farms net investments have negative value.
In the studied time period these farms could not
reconstruct depreciated fixed assets.

The dairy efficiency of cows shows a strong
connection with the scale of production. This
indicates indirectly a relationship between the
scale of production and the technological level
of farms. There are also striking differences in
the level of cows’ milk capacity. Farms with the
biggest scale of production obtain about 60%
more milk from a cow per a year than farms
keeping up to 10 cows.

Productivity of the basic means of production
(land, work and capital) depends heavily on the
scale of production. It is especially observed in
case of economic work output, which on farms
with the biggest scale of production is about 5-6
times bigger than on farms with the smallest
scale. Productivity of land strongly correlates
with the intensity of production measured with
the total level of costs per 1 ha of arable land and
the change in the structure of costs. The higher
the scale is the higher the level of production
intensity is presented.

Family farm income, especially per a full -
time working family member, remains heavily
dependent on the scale of production. It is
necessary to keep at least between ten and

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078

twenty cows on the farm to sustain the level of
income that ensures cost - effectiveness. Taking
into account the influence of the subsidies and
taxes balance on the level of income, it seems
reasonable to assume that the minimal number
of cows, with which a farmer may obtain the
income per one person comparable with the
net salary outside the farming, in the analysed
period diminishes. However, it is hard to
assume that the situation will last in the longer
perspective. One should also take into account
the opposite tendency, namely, while keeping
the income on the level of parity depends on the
scale of production.

— To sum up, upon the analysis of the data it

became apparent that keeping less than 20 cows
does not ensure an appropriate level of income.
The analysis of the costs of production also
indicates that the most profitable level of costs
in observed on farms keeping from 20 to 60
COWS.
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Abstract

The studies in the field of food consumption are prevalent object of the research, and have an increasing
importance or significance for elaboration the international and national policies and related economic
instruments in relevance with the society well-being. The paper presents main results of the studies devoted to
the estimation of food, inter alia different food products’ groups, consumption trends and patterns in Latvian
households, where the different income levels (quintiles) have been taken into consideration. The trends of the
share of expenditures for food and expenditures for food groups and different products have been estimated and
compared. The patterns and trends of consumption (quantitative) of food groups and several products have been
evaluated and compared between different income levels (quintiles) of the households. Special attention has been
paid to the main product groups such as bread and cereals, meat and meat products, and vegetables and fruits. The

results show that the main trends of the food consumption are in line with the global and European trends.
Key words: food consumption, household, income, quintile, Latvia.

Introduction

The importance of consumption in modern
societies is constantly growing and consumption
processes are constantly gaining (Hansen, Schrader,
1997). On the European Union (EU) level (Council of
Europe, 2006) an agreement has established that the
consumption is responsible when it takes into account
its impact on the quality of human life in the every
dimension: health, natural resource management,
economy, spatial planning, environment, fight against
poverty and social exclusion, social life, culture, etc.

The studies in the field of food consumption are
very important for the elaboration of an international
and national policies, and implementation of policy-
related economic instruments, which are oriented
for assurance of food security; satisfaction of public
demand for health and well being inter alia healthy
diet, and eclimination of the food poverty. Food
security has been defined by B. Senauer and T.
Roe (Senauer, Roe, 1997) using the World Bank’s
definition “access by all people at all times to enough
food for an active healthy life” and pointed out that
the food security is, therefore, ultimately a household
and individual-level issue. The growing awareness
of food poverty as a structural constraint on food
consumption and dietary intake among low-income
groups, and its multi-faceted consequences for health,
education and social participation (Goodman, Anise,
2006), as outlined in the national policies of many
countries inter alia developed, for instance, Ireland
(Combat Poverty Agency, Crosscare & Society of St
Vincent de Paul, 2004).
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Moreover, in the past decade food consumption
had been studied within the context of human health
issues. For instance, French researcher E. Riboli
(Riboli, 2001) who reviewed different studies, made
conclusion that incidence of (and mortality from)
cancer of the breast, colorectal and prostate were
positively correlated with the foods most typically
consumed by the Western societies (i.e., meat,
total and animal fat, simple sugars) and negatively
correlated with the consumption of various vegetable
foods (grains, cereals and vegetable fiber). Food
strategies must not merely be directed at ensuring food
security for all, but must also achieve the consumption
of adequate quantities of safe and good quality foods
that together make up a healthy diet.

Two broad approaches: one - dealing with a
household’s food consumption based on the budget
surveys (Regmi, 2001; Senauer, Roe, 1997 etc.) and
the other - analysing the effects of socio-economic
differences on food consumption by special surveys
(Popkin et al., 1996; Darmon et al,., 2003) can be
used in investigation of food consumption patterns.
For assessing food consumption patterns in Latvia
only one of these approaches can be used, namely,
household food expenditures, as there is lack of
adequate surveys for analysing socio-economic
factors, due to financial restrictions, which could
provide more detail quantitative and qualitative data.

The aim of the study is to estimate the trends and
patterns of food consumption in Latvia.

The object of the research is food consumption
patterns and their trends; inter alia consumption of
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different groups of food products, including different
income groups.

The study includes the following tasks: to
estimate 1) the structure and trends of inhabitant’s
food expenditures and; 2) food consumption patterns
and trends of the past years and their dependence on
different income level of households.

The principal materials used for the studies are
as follows: different sources of literature, research
papers and reports of institutions, published and
unpublished data from the Central Statistical Bureau of
Latvia (CSB) as well as the database (1997 — 2008) of
Household Budget Survey (HBS) done by the CSB.

Both qualitative and quantitative research methods
were used in this study: analysis, data grouping,
reference, logical and abstract constructive methods
etc. The analysis methods include: ratio analysis,
historical trend analysis, and linear regression analysis
using software tools.

Due to the limited space only the most important
results of the research are set out in the paper.

1. Results and discussion

1.1. Expenditures for food

The market economies do not exist for their own
sake; they are ethically legitimised by the fact that
they ensure the most comprehensive satisfaction
of human needs. According to Adam Smith, who
was cited by H. Van Schalkwyk (Van Schalkwyk,
2003) - “Consumption is the sole end and purpose
of all production”. In the study performed by M.
Gehlhar and W. Coyle (Gehlhar, Coyle, 2001) the
different economic factors have been identified and
explained; the shifts in consumption patterns, where
economic factors contain income growth and food
expenditures, factors of production, transport costs,
and trade policy changes. Of these determinants,
income growth and its impact on food consumption
was determined as most important, and explained the

changes in food consumption patterns. At the same
time these authors indicate that consumption patterns
are a function of many factors and not always directly
related to income changes. The food consumption
can relate to the lifestyle changes and can lead
towards greater food purchases away from home,
reducing preparation costs. As this occurs some food
commodities may experience not only a decrease in
the share of food expenditure, but also an absolute
decline in consumption per capita.

Although in Latvia the percentage share of
expenditures per capita for food of Latvian households
decrease (Figure 1); the share still remains high
comparing with other countries, and according to
American author’s A. Regmi et al. (Regmi et al.,
2001) rating, Latvia is in the group of middle income
countries on the whole world level. At the same time,
comparing the income elasticity for food, beverages,
and tobacco consumption for all the EU countries,
Latvia is the last with income elasticity - 0.62, where
Luxemburg — 0.13 and Denmark 0.25 show best
results. American authors consider that, in general,
lower income countries spend a greater proportion of
their budget on necessities such as food, while richer
countries spend a greater proportion on luxuries.

Similar results have been observed comparing
the share of expenditure for food and expenditures
in lats (LVL) between different quintiles of Latvian
households (Figure 2 and Figure 3), where in 2007
the share for Quintile 1 (35%) is 1.9 times higher than
for Quintile 5 (18%).

Comparing expenditure for different food products
in 2007, in evidence that expenditures in lats (LVL)
for all staple food product groups by income level or
quintiles have increased excluding potatoes as shown
in Figure 4.

Inmost households, the majority of food consumed
by household members is purchased—either from
supermarkets or grocery stores to be eaten at home, or
from cafeterias, restaurants, or vending machines to

40 1735,

R2 =0.94

2002 2003 2004

2005 2006 2007

Source: author’s calculations based on the data from the Central Statistical Bureau

Figure 1. The share of expenditures per capita for food in Latvia between 2002 and 2007, %
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Source: author’s calculations based on the data from the Central Statistical Burcau

Figure 2. The share of expenditures per capita and expenditures (LVL) for food by quintiles in Latvian
households between 2004 and 2007, %
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Figure 3. The relationship between income (LVL) and share of expenditure (%) for food by quintiles in
Latvian households in 2007

be eaten outside the home. The amount of money that
a household spends on food, therefore, provides the
insight into how adequately it meets the food needs.

In Latvia the share of expenditures for food, which
has been consumed out of home (in public catering
sector — cafeterias, restaurants, and similar places)
has increased year by year both in all the households
(average), and in different quintile’s group as has
been shown in Figure 5.

With increasing number of urban population in
Latvia the author forecasts that more convenience
and processed foods will appear in nutrition of the
population, as urban occupations raise the opportunity
costs of time needed to prepare meals.

1.2. Food consumption trends

In Latvia food consumption policy has been
worked out by the Ministry of Health (Veselibas
ministrija, 2003), who has elaborated Basic
Approaches to “Healthy Nutrition for 2003 — 2013,
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where the nutritional habits of Latvia are analysed
and the biggest problems identified as well as goals
to be achieved in this time frame are listed for
stimulating healthy food consumption in the society.
For implementation of the basic approaches “A Plan
for Implementing the Basic Approaches to ‘Healthy
Nutrition for 2003 — 2013 has been developed
(Veselibas ministrija, 2004). The main task of this
plan is to implement the complex of measures for
ensuring inhabitants with healthy, safe, and available
nutrition, for promoting a healthier life style, for
improving the health condition of inhabitants, to lessen
the rate of sickness and mortality due to sicknesses
that are connected with inferior nourishment or
undernourishment, unhealthy food habits as well as
insufficient physical work load. The significance of
decreasing of fat consumption, increasing vegetable,
fruits, berries, and legumes has been emphasised in the
plan.

The results of author’s research show that the
role of bread and cereal products in the consumption
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Figure 4. Expenditure per capita (LVL/month) for different food groups by quintiles of Latvian
households in 2007
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Source: author’s calculations based on the data from the Central Statistical Bureau
Figure 5. The share for catering of food expenditures by quintiles of Latvian
households between 2004 and 2007, %
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Figure 6. The trends of bread and cereal, and meat and meat products consumption (kg/person/year) in
Latvian households between 2000 and 2007

Table 1

The proportion between quintiles (1/5 and 5/1) of quantitative per capita
food products consumption in Latvia, 2007

Group of products Proportion between quintiles
1/5 51
Bread and cereal products 1.3 0.7
Meat and meat products 0.8 1.2
Milk and milk products 0.8 1.3
Fish, sea food and fish products 0.8 1.3
Eggs 1.1 0.9
Fruits and berries 0.4 23
Vegetables 0.9 1.2
Potatoes 1.4 0.7
Sugar, honey, chocolate and other sweets 1.4 0.7

Source: author’s calculations based on the data from the Central Statistical Bureau

of Latvian population decreases, where in 2003 the
consumption was 77.2 kg per capita, but in 2007 it
was 62.6 kg. This trend conforms to results of other
researches, which recognize that bread consumption
is contrary to the population income level (The
Federation of Bakers, 2005).

The consumption of bread and cereal products
is conversely related or correlated to inhabitant’s
income level as well as with the consumption of meat
and meat products that can be characterised as stably
increasing (Figure 6). For instance, if in the year
2003 total meat and meat products consumption was
73.8 kg per inhabitant per year then in 2007 it has
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increased to 82.8 kg per capita. American researchers
(Regmi et al., 2001) argue that in low per capita
income countries, cereal consumption accounts for
a large share of the total food budget and as per
capita income rises, consumers in these countries
will shift some consumption away from lower
value cereals to higher value livestock products. In
developed countries, where income and livestock
product consumption are already high, consumers
are expected to make relatively small adjustments
between food consumption groups with changes
in income levels. In Latvia we can observe that the
trends in consumption of bread and cereals and meat
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Figure 7. Per capita consumption (kg/year) of different kind of meat in Latvia between 1997 and 2007

and meat products (Figure 4) accord with reported
inference of the authors mentioned above. This
argument is suitable, if we compare and analyse the
consumption of these groups of products in different
income levels’ groups — quintiles as shown in Table
1, where in 2007 inhabitants of Quintile 1 consume
1.3 times more bread and cereals than Quintile 5,
while Quintile 5 consumes 1.2 times more meat and
meat products.

Nevertheless, increasingtrendofmeatconsumption
shows that well-being level of the society increase.
Swedish researchers (Carlsson-Kanyama, Linden,
2001) consider that the increased consumption of
meat and a more global food supply have contributed
negatively. An increased interface with foreign food
cultures through travelling and immigration are the
main causes of these consumption changes. They
forecast that meat consumption may decline while
the consumption of organic and convenience foods
may increase in the future. Moreover, there are many
reports (Tailor etal., 2007) that have stressed negative
impact of meat, particularly red meat, consumption
on human health.

In Latvia the consumption of different kind of
meat had been changed in the past ten year’s period
(1997-2007). Similarly the EU showed a move from
beef and lamb to poultry (Devine, 2004), in Latvia
consumption of beef has decreased (Figure 7);
coefficient of determination is - R>=0.80. Magdelaine
P. and co-authors (Magdelaine et al., 2008) emphasise
that poultry has become a mass consumer product
throughout the world: in every region, in countries

with very different levels of development, and in
diverse forms. The highest consumption rates have
been recorded in industrialised Western countries,
with the USA ranking first and the European Union
(25 member states) ranking fifth (22.7 kg/capita/year
in 2004; 22.9 kg/capita in 2005; 22.2 kg/capita in
2006). However, in Latvia a per capita consumption
of poultry is considerably lower, for instance in 2007
- 9.48 kg/year, though increasing trend has been
observed from 1997 to 2007 (Figure 7), where the
coefficient of determination is — R>=0.69. However,
per capita consumption of pork shows the highest
increasing trend from 12.85 kg/year in 1997 to
21.6 kg/year in 2007 (R*=0.93).

The researchers (Popkin et al., 1996) consider
that the measurement of fruit and vegetable intake
is critical for monitoring dietary trends. Although
the WHO (WHO Regional Office for Europe, 2006)
and the Ministry of Health, Republic of Latvia
(Veselibas ministrija, 2008) recommend an intake
of more than 400 g of vegetables (in addition to
potatoes) and fruit per day. Vegetables and fruit
protect against cardiovascular diseases and cancers.
But only 17 countries in the WHO European Region
had enough fruit and vegetables available to meet this
recommendation in 2003.

The results (Simild, 2003) of previous studies of
fresh vegetable and fruit consumption in the countries
of the Baltic Sea region show that in Latvia daily
intake of fruit and vegetables is the lowest. The author
estimates some trends of these product groups in the
nutrition of Latvian population. The results show that
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Figure 8. The trends of different plant origin food product consumption (kg/person/year) in Latvian
households between 2000 and 2007

Table 2
Per capita consumption (g/day) of fresh fruit and vegetables in Latvian households by quintiles in 2007
Products Quintiles Average
1 2 3 4 5
Fresh fruit 125 177 176 172 157 161
Fresh vegetables | 68 100 119 134 162 116
Total | 193 277 296 306 320 277

Source: author’s calculations based on the data from the Central Statistical Burecau

consumption of these products in Latvia are less than
in other EU countries, and less recommended volumes
and proportion in total food daily intake (Table 2).
Evaluating the trend of different plant origin product
consumption in Latvia, the author’s calculations
(Figure 8) show that fruit consumption has increased,
vegetables consumption more or less stays stable, but
the consumption of potatoes has decreased.

Conclusions and proposals

The per capita expenditures for food show rising
trend in Latvian households, but decreasing trend
of the share of food expenditures. The difference
in the expenditures and the share of food between
low-income and high-income households remains
constant.

Nevertheless the consumption per capita of bread
and cereals in Latvia has decreased bread and cereal
products still play quite important role in the nutrition
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in the lowest income group of population.

In Latvia the consumption of meat and meat products
considerably increases and the consumption of
different kind of meat has changed in the past ten
year’s period, where the consumption of poultry has
increased, while beef — decreased.

Assessing the consumption of different food
groups among household’s income groups, the
author concluded that there were differences in
the consumption of different food groups and
products. At the present stage of state development
income is the factor leading to diversity
of nutrition.

Therefore, future research challenges will be
to estimate more deeply consumption and
nutrition trends and patterns in Latvia, using
new methodologies and methods, and taking into
account lifestyle changes, health and environmental
concerns etc.
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Kopsavilkums

Partikas patérina pétfjumi ir plasi izplatiti un to nozime un svarigums arvien pieaug, jo tie ir nepiecieSami
starptautiskas un nacionalas politikas, kas skar sabiedribas labklajibu, un ar to saistito ekonomisko instrumentu
izstrade. Raksta izklastiti galvenie p&tijuma rezultati par partikas paterina problémam Latvija. Izklastiti iegiitie
rezultati, vertgjot izdevumus un to tendences partikas, tai skaita atsevisku partikas produktu grupu, iegadei, ka
arT So izdevumu Ipatsvaru un ta tendences kopgja paterina péc dazadiem ienakuma limeniem (kvintiles). Bez
tam ir sniegts dazadu partikas produktu grupu kvantitativais novert&jums un analiz&tas ta tendences kopuma un
dazadas ienakumu grupas (kvintilés). Ipasa veriba veltita maizes un graudaugu, galas un galas produktu un auglu
un darzenu grupam. P&tijuma rezultati liecina, ka partikas iegadei izlietoto lidzeklu apjoms pieaug, vienlaicigi
samazinoties ta Ipatsvaram kop&jo majsaimniecibu izdevumu struktiira. Joprojam triicigako majsaimniecibu
(1. kvintile) loceklu patérina izdevumu struktiira ievérojams Ipatsvars ir izdevumi partikai (2007. gada - 35%),
kas ir gandriz divas reizes augstaks neka labak nodroSinatajas (2007. gada — 18%). Konstatéts, ka maizes un
graudaugu produktu patérins, kaut gan kopuma ir samazinajies, tomer triicigako iedzivotaju partikas paterina
struktlira joprojam ienem nozimigu vietu. Galas un galas produktu patérin$ ir paaugstinajies un mainijusies
ta struktiira, samazinoties liellopu galas un palielinoties putnu galas patérinam. Rezultati liecina, ka partikas
patérina tendences ir lidzigas tam, kas novérotas pasaulé un Eiropa.

Atslégas vardi: partikas paterins, majsaimnieciba, ienakumi, kvintile, Latvija.
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Biogazes razoSana no lauksaimnieciskas razoSanas produktiem
Biogas Generation of Agricultural Manufacturing Products

Janis Felss, Bc. oec., LLU Ekonomikas fakultate
Modrite PelSe, Dr. oec., docente, LLU Ekonomikas fakultate

Abstract

World oil and natural gas resources are limited and are running out quickly. Therefore the topic of the day is the
use of alternative energy resources that in the near future could replace the current energy resources. The use
of alternative energy resources for Latvia could solve very constructive economic problem — dependency on
foreign country energy resource providers. One of the newest and effective energy resources is biogas, which
can be used in thermal energy, electric energy production, and as a vehicular fuel.

This article shows the exploration of biogas production perspectives and potential to be used from agricultural
products obtained in Latvia, of which corn ensilage is the most effective one. Since Latvia has huge areas
of uncultivated farmland, these areas can be used for efficient corn growing, from which biogas would be
obtained, and then reprocessed into electric energy. The statistics show that using 140 thousand hectares or
10% of the European Union agricultural spaces of Latvia for corn growing; the potential biogas gain would be
at least 564 million m®. Reprocessing this amount of biogas, it would be possible to gain 1.184 billion kWh electric
energy, which let us replace at least 20% of the imported electric energy, and reduce Latvia’s dependency on foreign
country electric energy providers.

Key words: biogas, biomass, electric energy, energetic cultivated plants.

balstoties uz arvalstu un Latvijas energgtikas
un lauksaimniecibas ekspertu pieredzi, noteikt
piemérotako  lauksaimniecibas  kultiiraugu
biogazes razoSanai Latvijas apstaklos;

Ievads 2)

Pasaules ekonomika Sobrid piedzivo sen
nepieredzetu ekonomisko lejupslidi, kas atstaj
negattvu iespaidu praktiski uz jebkuras valsts
tautsaimniecibu. Ekonomiskas lejupslides apstaklos ~3) veikt aprékinus par biogazes ieguves apjomiem
sevi§ki aktualiz&jas jautdgjums par ikvienas valsts no teordtiski izdevigaka lauksaimniecibas
neatkaribu energétikas nodro$inatibas zina. Situacija kulturauga biomasas.

Latvija ir tada, ka mums nav ne savu naftas resursu,
ne savas dabasgazes. Arl ar ickSzemé sarazotu
elektroenergiju  Latvijas  tautsaimnieciba  nav
nodrosinata pilntba — 2007. gada vairak neka 85
% mno patérétas elektroenergijas tika importéta no
kaiminvalstim, turklat energoresursu importam ir
tendence pieaugt. Lai $o negativo tendenci mazinatu,
ir bitiski attisttt alternativo energoresursu, piemeram,

biogazes razosanu un izmantoSanu Latvijas
tautsaimnieciba.

Zinatniska raksta meérkis — izpétit biogazes
razosanas iesp&jas un potencialu Latvija no
lauksaimnieciskas razosanas produktiem,
ka arT noteikt biogazes razoSanas nozimi
tautsaimnieciba.

Zinatniska raksta meérka sasniegSanai izvirzitie
uzdevumi:

1) koncentréta veida apkopotunizanaliz&t teoretisko
informaciju un statistikas datus par biogazes
razoSanas iesp€jamajiem izejmaterialiem un
potencialu;

112

Lai apspriestu izvirzita mérka un tam pakartoto
uzdevumu diskutablos jautajumus, autori izmantos
analizes un sint€zes un monografisko pétjumu
metodes, lai novertétu biogazes razosanas iespgjamo
resursu potencialuunieguves apjomus, tiks izmantotas
dinamisko laikrindu un ekonomiski matematiskas
analizes metodes.

Raksta tapsana ir izmantoti Latvijas Republikas
Centralas statistikas parvaldes dati, Vides ministrijas
informacija, Latvijas un arvalstu zinatnieku petijumu
rezultati, par pamatu nemot akadémika Arna Kalnina
ar t€mu saistitas atzinas.

1. Biogazes razoSanas iespéjas, nozime un
potencials Latvija

Biogaze daba veidojas, organiskajam vielam
sadaloties anaerobos apstaklos, tadas vietas ka
purvi, Gdenstilpnu krasta zonas, diipas, dzivnieku
gremosanas sistémas. Biogazes sastava 50-70 % ir
metans (CH,), 30-40 % oglekla dioksids (CO,), un
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mazaki apjomi citas gazes. (Biogazes razosanas un...,

2007.)

Biogazes ieguves potencialie avoti var biit:

1) biologiski noardamie sadzives atkritumi;

2) aktivas dinas;

3) atbilstosi apstradati ciiku un liellopu kiitsmésli;

4) dzivnieku izcelsmes atkritumi;

5) partikas ripniecibas razosanas blakusprodukti
un organiskie atkritumi;

6) zala masa. (Atjaunojamo
izmantosSanas..., 2006.)

Loti biitisks biogazes razoSanu veicinoss faktors
ir tas, ka Latvija, iestajoties Eiropas Savieniba, ir
apnémusies 2010.gada ar atjaunojamiem resursiem
sarazot 49.3% no valsts iek§zemes elektroenergijas
patérina, kur kaut arT nelielu, tomer pastavigu dalu
varétu veidot no lauksaimniecibas biomasas iegiita
energija. (Atjaunojamie energoresursi Latvija...,
2008.)

Biogazes razoSana pasreiz kluvusi par vienu no
visperspektivakajiem energoresursu veidiem Latvija.
Latvijas Republikas Vides ministrija ir izstradajusi
Biogazes razoSanas un izmantoSanas programmu
2007.-2011. gadam, kas paredz 2011. gada sarazot 13
miljonus kubikmetru biogazes. (Gaile, Z., 2008.)

Lai to nodroSinatu, ir izstradati sekojosi
valsts atbalsta mehanismi biogazes ieguvei un
elektroenergijas razo$anai:

—  Zemkopibasun Ekonomikas ministrijano Eiropas
Savienibas finansu atbalsta instrumentiem
pieskirs Iidzfinans€jumu (aptuveni 40 procentu)
realiz€jamiem projektiem;

—  Videsministrijano lidzekliem, kas iegtiti no valstij
piederoSo oglekla dioksida nosacita daudzuma
vienibu pardosanas, pieskir lidzfinans&jumu

energoresursu

16,8

10,65

10,8

projektiem, kuru mérkis ir elektroenergijas

razoSana no biomasas;

— tiek garantéta dubultd tarifa pieme@roSana
elektroenergijas ieguvei no biomasas turpmako

10 gadu laika, p&c tam tiek garantta iepirkSana

50 % apmera no dubulta tarifa. (Gaze un nauda

no govs mésliem, 2008)

Pamatojoties uz statistisko informaciju un
dazadiem  aprékiniem par lauksaimnieciskas
produkcijas un blakus produkcijas apjomiem, ka
ari citu biologiski noardamo atkritumu apjomiem
Latvija, ir aprékinats, ka pasreiz&jie nosacitie apjomi
sastada ap 174 miljonus m? sarazotas biogazes gada.
(Biogazes razosanas un..., 2007.)

Ka redzams 1.1. attela, tad lielakais biogazes
razoSanaspotencialsLatvijasaistasarlauksaimniecisko
razoSanu. Parstradajot lauksaimnieciskas razoSanas
produktus un blakusproduktus (kiitsméslus un
zalmasu) kopgjais ieglitais biogazes apjoms
batu 111.8 miljoni kubikmetru biogazes, kuru

iespgjams izmantot siltumenergijas raZoSanai,
elektroenergijas razoSanai un ka transportlidzeklu
degvielu.

Energéetisko  kiiltiraugu audzéSana biogazes
razoSanas vajadzibam palidz risinat vairakas bitiskas
problémas vienlaicigi:

1) nodroSina racionalu neizmantoto lauksaimnieciba
izmantojamo zemju izmanto$anu;

2) dod ieguldijumu alternativas energijas razo$ana, kas
janodros$ina ikvienai Eiropas Savienibas dalibvalstij
saskana ar Eiropas Savienibas direktivam, lai
sasniegtu izvirzitos strat€giskos mérkus energétikas
joma;

3) samazina Latvijas energétikas nozares atkaribu no
arvalstu, seviski, Krievijas energoresursiem;

O Katsmesli

B Biologiski noardamie
sadzives atkritumi

O Notekudenu attiiSanas
dinas

93 B Dzivnieku izcelsmes
blakusprodukti

O Partikas parstrades
atkritumi
O Zalmasa

Avots: Biogazes razo$anas un izmanto$anas attistibas programma 2007.-2011. gadam

1.1.att. Biogazes potencials Latvija pec parstradajamo materialu veidiem, miljonos m* gada
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4) nodrosSina lauksaimniekiem alternativu ienakumu
gtisanas iesp&ju — gan realiz&jot iegiito biomasu, gan
sanemot Eiropas Savienibas atbalsta maksajumus
par energgtisko kultiiraugu plafibam;

5) nodrosina augseku, kas ir viens no labas
lauksaimniecibas prakses priekSnosacijumiem.
Latvijas lauksaimniekiem un visai

lauksaimniecibas nozarei svariga ir lauksaimnieciba
izmantojamas zemes racionala un efektiva
izmantoSana, kurai pakartota alternativu ienakumu
giiSanas iesp€ja, kas dod labumu visai Latvijas
tautsaimniecibai kopuma.

Saskana ar Eiropas Savienibas attiecigajiem
tiestbu aktiem dala lauksaimniecibas zemju Eiropas
valstls tiek atstata atmata ar merki ierobezot
lauksaimnieciskas razoSanas parprodukciju. Tomer
Sos laukus drikst izmantot biomasas razoSanai, ka zale,
kukuriiza, lopbaribas bietes un citiem, ko savukart
iespgjams parstradat biogazes razotnés energijas
iegiisanai. ST prakse tiek arvien plasak piemérota
Eiropas valstis. Latvija situacija Sobrid ir nedaudz
atSkiriga. Lauksaimnieki sapem vienoto platibas
maksajumu par lauksaimnieciba izmantojamo zemi,
ka arT tieSos maksajumus atkariba no audzgjamas
kulttiras. (Biogazes razosanas un..., 2007.)

Eiropas Savienibas kopgjas lauksaimniecibas
politikas nostadnes paredzgja, ka laika posma
no 2007. Ilidz 2009. gadam jaievie§ vienotais
saimniecibas maksajums, kura apjoms atkarigs no
saimniecibas platibas. Tomér Latvijas lauksaimnieku
un Zemkopibas ministrijas ieré€dnu diskusiju
rezultata, izvertgjot esoso situaciju lauksaimniecibas
nozaré€, tika nolemts, ka Sis ievieSanas periods Latvija
tiek pagarinats lidz 2011. gadam. (KLP reformas
vienota..., 2008.)

levieSot vienoto saimniecibas maksajumu,
obligata papildus prasiba blis neaudzet partika vai
lopbariba izmantojamas kultliras uz vismaz 10 %
saimniecibas zemes. Tomer Sajos 10 % zemes biis

atlauts audzet energokultiras, par to audzE€Sanu
sanemot papildus tieSo maksajumu. Ta ka Latvija
Sobrid Eiropas Savienibas deklaréta lauksaimniecibas
platiba ir 1.4 miljoni hektaru, veidojas jaunas iespgjas
energokultiiru audzgSanai 140 tikstoSu hektaru
platiba. (Biogazes razoSanas un..., 2007.)

Tomér tas neatspogulo patieso energokultiiru
audzeSanas potencialu - Sie 140 tukstosi hektaru,
ir tikai ta platiba, par kuru Latvijas lauksaimnieki
sanemtu valsts un Eiropas Savienibas atbalsta
maksajumus, bet Latvija ir vairak neka 1.4 miljoni
hektaru neizmantoto lauksaimnieciba izmantojamo
zemju, kas nav deklar@ti, bet kurus var lietderigi
izmantot energokultiiru audzgSanai.

Zemes sadalijums p&c zemes lietoSanas merkiem
Latvija uzskatami paradits 1.1. tabula.

Izpetot Latvijas Republikas Centralas statistikas
parvaldes datu bazes sniegto informaciju, galvenais
secinajums ir tads, ka vel joprojam Latvija ir liels
neizmantotas lauksaimnieciba izmantojamas zemes
Tpatsvars. 2007. gada lauksaimnieciba neizmantoto
zemju platibas ir pieaugusas par 6000 ha, salidzinot
ar 2006. gadu. Nemot vera slikto ekonomisko
situaciju Latvija (par to liecina augstais inflacijas
raditajs un iekSzemes kopprodukta pieauguma
tempu samazinajums), ka arT Latvijas politiku
nespgju pilnvertigi aizstavet Latvijas lauksaimnieku
nacionalas intereses FEiropas Savienibas méroga
(Latvijas lauksaimnieki sanem vismazakos atbalsta
maksajumus, kas ir tikai 1/3 dala no vidgja atbalsta
maksajumu apjoma Eiropas Savieniba), var
prognozet, ka §1s platibas turpmakajos gados pieaugs.
Neizmantoto lauksaimnieciba izmantojamo zemju
platibas ir iesp&jams efektivi izmantot zalas masas
(biomasas) ieglisanai, no kuras var razot biogazi. Lai
to realizétu, Latvijas politikiem ir japanak deklar&to
platibu parskatiSana Eiropas Savienibas meéroga, jo
2007. gada izmantota lauksaimnieciba izmantojamo
zemju platiba parsniedza 1.8 miljonus hektaru,

1.1. tabula
Zemes sadalijums péc zemes lietosanas mérkiem Latvija laika posma no
2003. — 2007. gadam, tiikstosi hektaru
Zemes sadalfjums 2003 2004 2005 2006 2007

Izmantota lauksaimnieciba izmantojama
zeme: 1581.8 1642.1 1733.7 1855.3 1839.2

e aramzeme 956.4 1 008.6 1091.8 1205.1 1 188.1

e ilggadigie stadijumi 12.0 12.40 12.80 13.20 10.0

e plavas un ganibas 613.0 620.9 628.9 636.8 641.0
Mezi 2877.2 2 885.5 2904.4 2918.2 2929.0
Neizmantota lauksaimnieciba izmantojama
zeme 1770.0 1701.4 1590.9 1450.8 1456.8

Avots: Latvijas Republikas Centralas statistikas parvaldes dati
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kas nozim& atbalsta maksajumu proporcionalu
samazinajumu Latvijas lauksaimniekiem.

2. Biogazes razoSana no Kkukuriizas
substrata un iespéjamie apjomi Latvija

Lai izprastu, ka efektivak apsaimniekot
neizmantotas lauksaimnieciba izmantojamas zemju
platibas, svarigi zinat, kadu biogazes daudzumu ir
iespgjams iegiit no dazadiem biomasas substratu
veidiem.

Sim nolikam var izmantot Vacija pielietojamos
normativus (skatit 2.1. tabulu), kas lauj kalkul&t
izmaksas un ien@mumus no biogazes razoSanas, ka
arT veidot logistiku. Dazados pétijumos konstatéts, ka
daudzas augu sugas ir piem&rotas biogazes razosanai,
bet Vacija un Austrija secinats, ka vispiemérotaka ir
kukuriiza, kas lauj iegiit vislielako metana iznakumu
no 1 hektara. (Gaile, Z., 2008., 26. Ipp.)

Ka redzams 2.1. tabula, no vienas tonnas
kukurtizas skabbaribas var iegiit 170-200 m* biogazes
ar metana saturu 50-55 %. Lidzigu biogazes daudzumu
var iegiit ari no graudaugu skabbaribas, ka ari zalaju
skabbaribas, tomér graudaugu un zalaju skabbaribas
iznakums no 1 hektara nav tik liels, ka kukurtizai. Turklat
graudaugiem ir bitiska nozime valsts partikas apgade,

kas ir racionalaks graudaugu izmantosanas veids, nemot
vera partikas trikuma problému globala méroga.

Biogazes razoSanai no kukuriizas var izdalit 4
fazes:

1) kukuriizas izaudzgSana (biomasas sarazoSana);

2) kukuriizas novaksana, kvalitativa sasmalcinasana
un konserveésana (skabbaribas gatavosana);

3) biogazes ieguve kukuriizas biomasas fermentacijas
procesa;

4) gala produktu (biogaze un digestats) izmantoSana.

Gala produktu daudzums un kvalitate pilniba ir
atkariga no pirmo 3 fazu norises, tomer par svarigako
uzskatami apstakli, kados kukuriiza tiek izaudzeta
(1. faze). Gan arvalstu, gan Latvijas pétnieki par
svarigiem faktoriem kukuriizas audz&$ana un Iidz ar
to biogazes iznakuma atzinusi:

—  kukuriizas skirnes izvéle;

— meteorologiskie apstakli konkrétaja razas gada;

—  kukurtizas novaksanas laiks. (Gaile, Z., 2008., 28.
Ipp.)

Nemot véra to, ka kukuriizas biomasas iznakums
atkarigsnometeorologiskajiemapstakliem, tad Latvija
nav iesp&jams efektivi izmantot visas tas pasas skirnes,
ko audzg citas valstis Eiropa. Rekinot arT potencialo
biogazes apjomu no 1 hektara, janem véra, ka Latvija
vidgja raziba ir zemaka neka Vacija un Austrija, kur

2.1. tabula
Biogazes aptuvenais iznakums no atseviSkiem raksturigakajiem substratiem
Biogazes ieguve Sausnas Metana (CH,) saturs
Substratu veidi kubikmetros no vienas | _ e iegiitaja biogaze, %
_ 3 ipatsvars substrata, %
substrata tonnas, m3/t

Liellopu skidrmésli 20-30 8-11 60
Cuku skidrmesli 20-35 ap7 60-70
Liellopu kiitsmesli 40-50 25 60
Cuku kiitsmésli 55-65 20-25 60
Putnu mésli 70-80 32 65
/divos variantos/ 55-60 15 60
Kukurtizas skabbariba 170-200 20-35 50-55
Graudaugu skabbariba 170-220 30-40 55
Cukurbietes 170-180 23 53-54
Biesu lapas 70 16 54-55
Zalaju skabbariba 170-200 25-50 54-55
RazoSanas procesa tideni 55-65 1,6 50-60
Rapsa rausi, auksti

presétie, 15% tauki >80 ol 62
Melase 290-340 80-90 70-75

Avots: Kalnins A., 2007., 70. 1pp.
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kukuriizas audzeSanai ir labveligaki apstakli. Tomeér
izmantojot Latvijas apstakliem piemérotas kukuriizas
Skirnes, pieméram, ,,Beethoven”, ,,.Suprise”, ,,Tango”
ir iesp&jams ieglit zalmasas vid€jo razu 40 tonnas no
hektara.

Potencialais ieglistamas biogazes apjoms ar razibu
40 tonnas no hektara:

40t x 190 m*t = 7600 m*biogaze / ha

Potencialais metana apjoms, ko var izmantot
elektroenergijas, siltumenergijas razoSanai vai ka
biodegvielu transportlidzeklos:

7600 m* X 0.53 = 4028 m? metans / ha

Aprekinos izmantoti vidgjie raditaji. Labveligos
apstaklos iegiitais metana apjoms no 1 hektara
kukuriizas s€jumu iesp&jams ar1 lielaks. Lidz ar to
var secinat, ka Latvija pastav iespg&jas efektivi razot
biogazi no kukurtizas biomasas, tacu nepiecieSams
palielinat kukurtizas s€jumu platibas.

Ka liecina Centralas statistikas parvaldes dati
(skatit 2.1. att€lu), kukuriizas s€jumu platibas ik gadu
ir pieaugusas, tomér tas ir skaidrojams ar lopu skaita
palielinasanos valsti, jo lidz 2007. gada beigam Latvija
neviena biogazes razotne, kurai potenciala biomasa vai
ka piemaisijums biomasas substrata biitu kukurtiza, vel
savu darbibu nebija sakusi.

Ar kukuriizas audzgSanu Latvijas lauksaimnieki
nodarbojas  galvenokart skabbaribas ieglSanas
noltkos, ko paredzgts izmantot lopbaribai, tapec
ar kukurtizu 2007. gada bija aps€ts 5.1 tukstotis
hektaru, kas ir tikai 0.28 % no kopgjas, izmantotas
lauksaimnieciba izmantojamo zemju platibas S$aja
gada, toméer tas ir 3 reizes vairak ka 2003. gada apsétas
platibas. Attistoties biogazes razoSanai, gaidams
kukuriizas platibu pieaugums, jo lauksaimniecibas

kukuriizas audzeéSanu veicinoSs faktors ir tas, ka
nav jaievéro augu seka. Augu seka jeb sgjas kartiba
ir kultiiru sekoSana noteikta vieta un noteikta laika,
saistita ar noteiktiem agrotehnikas pan€mieniem.
(Apstts, J., 1943., 353. lpp.) Kukuriiza ir kultGraugs,
kas pacie$ bezmainas audz&sanu, ja tiek nodroSinata
ripiga augsnes apstrade, pilnvertigs méslojums,
savlaiciga s€umu kopSana, efektiva nezalu
apkaroSana. (Latvijas lauksaimniecibas zinatniskie...,
1999.) Tas nozimé&, ka kukuriizu var sét atkartoti
viena un taja pasa lauka vairakus gadus p&c kartas,
kas lauj specializeties konkréti §1 viena kultiirauga
audzeSana.

Latvijas Republikas Vides ministrijas izstradatas
Biogazes razoSanas un izmantoSanas programmas
2007.-2011. gadam izvirzitos mérkus, kas paredz
2011. gada sarazot Latvija 13 miljonus kubikmetru
biogazes, var sasniegt attistot kukurtizas audzesanu
un izveidojot jaunas biogazes razotnes.

Balstoties uz iepriek$ veiktajiem aprékiniem un
pienemot, ka no viena hektara kukuriizas platibu
Latvijas apstaklos iespgams iegtt vidgji 4028
kubikmetru metana gazes, var aprékinat, cik liela platiba
Latvijas lauksaimnieciba izmantojamo zemju biitu jaatvel
kukuriizas audz&Sanai, lai sasniegtu Biogazes razosanas
un izmantoSanas programmas 2007.-2011. gadam
izvirzitos rezultativos raditajus.

Ka redzams 2.2. tabula, lai 2011. gada sarazotu 13
miljonus, kubikmetru gazes nepiecieSami papildus 3228
hektari kukurtizas platibu, kas ir apméram tikai 2.3 %
no tam platibam, kuras 2011. gada, ievieSot vienoto
saimniecibas maksajumus, nedrikstes izmantot partika
vai lopbariba izmantojamo kultiraugu audz€Sanai.
Sajas platibas biis atlauts audzét energokultiiras,

eksperti Vacija ir parliecindjuSies par kukuriizas par to audz€Sanu sagemot papildus tieSo
potencialu biogazes razoSana. Turklat pozitivs, maksajumu.
6
5 o 1
= 4
- 3.5
@ 3
£, 29 29
N
i
1
0
2003 2004 2005 2006 2007
gads

Avots: Latvijas Republikas Centralas statistikas parvaldes dati

2.1. att. Kukuriizas séjumu platiba (tiikst. ha) Latvija laika posma no 2003. Iidz 2007. gadam
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2.2. tabula
Biogazes apjoms un biogazes raZoSanai nepiecieSamas
kukuriizas seéjumu platibas 2009. — 2011. gada
Raditaji 2009 2010 2011
SaraZotais biogazes apjoms, m*/ gada 9000 000 11 000 000 13 000 000
Nepieciesama kukuriizas s€jumu platiba, ha 2235 2731 3228
Avots: Biogazes razo$anas un izmanto$anas attistibas programma 2007.-2011. gadam un autoru aprekini
6 000
4 964
5000 /
= 4000
2
.~ 3000 N . < &
E 2 671 2733 2 855 2810
2 000
1 000
0
2003 2004 2005 2006 2007
gads

Avots: Latvijas Republikas Centralas statistikas parvaldes dati

2.2. att. Elektroenergijas imports Latvija laika posma no 2003. Iidz 2007. gadam

Izmantojot visus 10% jeb 140 tikstosus hektaru
no Eiropas Savieniba deklarétajam lauksaimniecibas
platibam  kukuriizas  audz@Sanai, potencialais
ieglitas biogazes apjoms biitu gandriz 564 miljoni
kubikmetru biogazes. Izmantojot So biogazes apjomu,
kogeneracijas procesa pie lietderibas koeficienta
40 % iespEjams iegiit apméram 1.184 miljardus
kWh elektroenergijas, kas ir 20% no Latvijas
tautsaimnieciba  nepiecieSama  elektroenergijas
kopapjoma gada.

Biogazes razoSana no izaudzgetas kukuriizas dotu
iesp&ju mazinat Latvijas atkaribu no elektroenergijas
importa, kas seviski strauji pieaudzis 2007. gada.

Karedzams 2.2. att€la, importétas elektroenergijas
apjoms seviski pieaudzis 2007.gada —pieaugums 77 %
apmera pret 2006. gadu. Ja $ada tendence turpinasies,
tad Latvijas energétikas nozares atkariba no arvalstu
piegadatajiem v&l vairak pasliktinas ekonomisko
situaciju tautsaimnieciba.

Izmantojot 140 tikstosus hektarulauksaimnieciba
izmantojamo zemju kukuriizas audz€Sanai un
biogazes razosanai, Latvija var aizstat vismaz 23 %
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no importétas elektroenergijas, bet izmantojot vél
39 % no Latvija neizmantotajam lauksaimnieciba
izmantojamam zemém energ&tisko kultiraugu,
pieméram, kukurizas audz€Sanai, biitu iesp&jams
pilniba nodrosinat tautsaimniecibu ar Latvija razotu
elektroenergiju.

Japem vera, ka Latvija ir arT vairak neka 1.4
miljoni hektaru lauksaimnieciba izmantojamas
zemes, kas netiek izmantotas (nedeklarétas platibas),
tas dalgji arl biitu iesp&ams izmantot energétisko
kultiraugu audzesanai. Tacu, protams, v€lams, lai
Latvijas atbildigas institlicijas, panaktu deklargto
platibu palielinajumu atzinumu Eiropas Savienibas
instances, tadejadi lauksaimnieki sapemtu atbalsta
maksajumus par S$Im platibam, kas kukuriizas
audzesanu padaritu rentablaku un veicinatu biogazes
razoSanas ilgtermina attistibu Latvija.

Raksta analiz€tie jautajumi ir diskut€jami un
prasa turpmakus pétijumus, pilnigakus ekonomiskos
aprékinus, lai noteiktu biogazes razoSanas iespgjas
no kukurtizas vai citiem lauksaimnieciskas razoSanas
produktiem, izvert€jot Sos procesus ilgtsp&jibas
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aspekta, tas ir pemot vera ne tikai ekonomisko

izdevigumu,

energo  neatkaribas  iesp&jamibu

Latvijai, bet arT vides resursu saglabasanu un
cilveku labklajibas nodrosinajumu, neradot draudus
nakosajam paaudzem.

Secinajumi

1)

2)

3)

Latvija ir lielas perspektivas biogazes razoSanai
no lauksaimnieciskas razoSanas produktiem, jo:
Latvijas Republikas Vides ministrija
ir izstradajusi Biogazes razoSanas un
izmantoSanas programmu 2007.-2011.
gadam, kas paredz konkretus pasakumus,
lai 2011. gada Latvija tiktu sarazoti 13
miljoni kubikmetru biogazes;

ir izstradati valsts atbalsta mehanismi
(Iidzfinans&juma un elektroenergijas, kas
iegiita no biogazes, iepirkuma tarifu veida)
biogazes razotnu projektu TstenoSanai un
biogazes rentablai razosanai;

ir vairak neka miljons hektaru
lauksaimnieciba neizmantotas
lauksaimnieciba izmantojamas zemju
platibas, kuras iesp&jams  audzet
energokultiiras;

ir elektroenergijas deficita pieaugums
(elektroenergijas importa apjoms 2007.
gada palielinajies par 77 %, salidzinot
2006. gadu), kuru var kompensét ar
elektroenergiju, kas iegiita no biogazes
kogeneracijas procesa.

Par izdevigako lauksaimniecibas kultiraugu
biogazes ieguvei Latvija uzskatama kukuriiza,
jo:

ir relativi liels biogazes iznakums no
vienas vienibas (170-200 m? /t);

nav jaievéro specifiska augu seka, veicina
specializaciju, samazina izmaksas;
iespgjams ieghit biomasu vismaz 40 t/ha
apmera.

Izmantojot 10% jeb 140 tukstoSus hektaru
no Eiropas Savieniba deklarétajam Latvijas
lauksaimniecibas platitbam kukuriizas
audz€Sanai, potencialais ieglitdas biogazes
apjoms biitu vismaz 564 miljoni m® biogazes,
no kuras iesp&jams iegiit 1.184 miljardus kWh
elektroenergijas, kas lauj aizstat vismaz 20 % no
importétas elektroenergijas un mazinat Latvijas
atkaribu no arvalstu piegadatajiem.
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Vietéjiem resursiem atbilstoSas biomasas izmantoSana
kogeneracijas iekartas Latvija
Use of Biomass Adequate to Local Resources in Cogeneration Facilities in
Latvia

Artis Bronka, Bc. oec., magistrants LLU Ekonomikas fakultate
Modrite PelSe, Dr. oec., docente LLU Ekonomikas fakultate

Abstract

At the current economic situation, it is necessary to ensure sustainable development of Latvia’s power sector,
since now Latvia imports up to 70% of the required energy resources. The use of local biomass in cogeneration
facilities would greatly increase Latvia’s energy independence. The paper provides the discussion of factors, and
availability of local resources and competitive price for sustainable development of Latvia’s power sector.
The least energy loss, when processing forest biomass, is monitored in the production of granules and woodchips.
There is a great amount of energy-wood in Latvia. It is possible to produce 8 million MWh of energy per year
if Latvia’s exported energy-wood is used in local cogeneration facilities. Properly and rationally processed
logging scraps can be used to produce an extra 12.5 million MWh of energy, thus slightly decreasing the
import of energy resources. Thermal energy producers using woodchips instead of gas can save up to LVL
456 per day to produce 1 MWh of heat. These thermal energy producers which use woodchips instead of gas
provide lower heat tariffs and make rational usage of local resources possible, thus increasing Latvia’s energy

independence.

Key words: local biomass, woodchips, cogeneration, energy independence.

Ievads

Katras valsts ekonomiska attistiba ir saistita ar
energétisko droSibu un stabilitati, kas izpauzas ka
sp&ja sevi ieks€ji nodrosinat ar nepiecieSamajiem
energijas resursiem. Latvija 2007.gada pati saviem
spekiem nodrosinaja tikai 28.8% no kopgja paterétas
energijas daudzuma, tatad - valsts ir energoatkariga.
(Janis K., 2008)

Ka wuzsver Bonifacio Garcia Porras (ES
Energgtikas komisara A.Piebalga biroja loceklis) un
Ugis Sarma (LR Ekonomikas ministrijas Energétikas
departamenta direktors), patreiz Latvijai ir butiski
nodro§inat energetikas ilgstspgjigu attistibu. Lai
to izdarTtu, ir janodroSina savstarpja mijiedarbiba
starp tris faktoru kopumu: energgtikas pieejamibu,
konkurétsp€jigu cenu un vides aizsardzibu. Turklat
mingtie faktori nemainas, mainas tikai to proporcijas
noslégtas sistémas robezas. Neskatoties uz to,
ka faktori, kuri ietekm& energétikas ilgstsp&jigu
attistibu, ir trTs, $aja noslégtaja sistéma nepieciesams
energgetikas jautajumus risinat tris Iimenos — ranzgjot
mingtos faktorus: pirmkart, sakt ar energijas
pieejamibu, otrkart, konkurtsp&igu cenu un,
treskart, vides aizsardzibu. Pedgjos 15 gados Latvija
ka noteicosais faktors bija izvirzita cena, jo nafta
maksaja tikai 10 11dz 12 dolarus par barelu, un gazes
piegades no Krievijas bija lgtas. Sads scenarijs biitu
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bijis labs, ja tiktu nemts véra nosacijums, ka, ja par
prioritati tiek izvirzits viens no Siem faktoriem, tad
pargjie zaude. Sajos 15 gados bija nepieciesams
paraléli planot energétikas pieejamibas problémas
risinaSanu, kas netika veikta pieticko$a apjoma.
Piedevam energétikas pieejamibas faktora ietilpst
arT apgades drosiba, kas vél jo vairak uzsver un
pamato to, kadge] nepieciesams panakt lidzsvaru starp
Siem faktoriem, kuri péc savas biitibas ir pretrunigi
un varbiit pat nesavienojami. Patreiz Latvija nespgj
nodro$inat energgetikas ilgtsp&jigu attistibu, jo netiek
izmantota energijas piegades avotu diversificé$ana.
Tas pamatojas arl ar tadu butisku faktu, ka vairs
nevar apliikot kop€&jo Eiropas energijas tirgu ka
vienu kopumu, jo tas ir fragmentgts, un Baltija tam ir
spilgts piemérs — mums nav savienojumu ar Eiropas
energijas tikliem, Iidz ar to piegadaju konkurence ka
cenas regulé$anas mehanisms nedarbojas.

Latvijas Biomasas asociacijas valdes loceklis
Didzis Palejs uzsver, ka trauksmes faktors ir
starpvalstu politiskas attiecibas, kuras Latvijas
energétika spelé loti lielu lomu, tadel svarigi ir
samazinat energijas piegades riskus un diversificét
energijas iegiSanas avotus. Patreiz lielakais launums
ir ka resursu izmantot gazi, jo tas padara Latviju vél
vairak atkarigu no Krievijas. Ja diversifikacijas biitu
par labu akmenoglém, tad tiktu nodro$inata izejvielu
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diversificeSana un panakta lielaka neatkariba no

Krievijas, kas biitu pozitivs solis, savukart iegiitas

energijas izmaksas butu lidzvertigas vietgjas biomasas

izmanto$anaienergijasraZosana. Latvijairacionalakais
variants ir izmantot tieSi viet€jos resursus, tadejadi
klustot par gandriz energoneatkarigu valsti.

Loti nozimigs ir fakts, ka esoSo finansu krizi
nevares atrisinat, vienkarsi fosilos resursus aizstajot
ar atjaunojamiem — vériba ir japieverS biomasas
ka atjaunojama energijas avota izmantoSanas
efektivitatei. Nekompetents ir viedoklis, ka biomasa
rodas no lauksaimniecibas ka blakusprodukts, tapec
to var izmantot visur, kur vien pastav tada iespgja.
Balstoties uz faktu, ka atjaunojamo energoresursu
apjoms 2020.gada no 7% Eiropa japalielina lidz
20%, ir butiski jaizverte biomasas gala produktivitate
atkaritba no izmantoSanas iesp&jam. (Spunde I,
2008)

Izmantojot biomasu, kogeneracijas ickartas
ir iespgjams sarazot ka siltumu, ta nepiecieSamo
elektroenergiju. Vislielakas kogeneracijas
pielietoSanas iesp&jas pastav uzpe@mumos, kuri
nodarbojas ar siltumenergijas razosanu. Sados
uznémumos razoSana izmantoto izejvielu
sadardzinasanas atstaj butisku un talitéju ietekmi uz
kopgjo ekonomisko stabilitati valsti. Lidz ar to, p&tot
energ@tikas ilgstsp&jigu attistibu Latvija, balstitu
uz biomasas izmantoSanu, nepiecieSams noteikt
racionalako biomasas izmantoSanas veidu, kuru
ilgstosi buitu iespgjams izmantot siltuma razoSanas
uzpeémumos.

Hipotéeze: Siltumrazosanas uzneémumos,
kuri darbojas kogeneracijas reZima, izmantojot
Latvijai atbilstoSako biomasas veidu, ir iesp&jams
panakt Iidzsvaru starp resursa pietieckamibu un
konkurétspgjigu cenu, tadejadi bitiski palielinot
Latvijas energoneatkaribu.

Darba meérkis: Noskaidrot, kur§ no biomasas
izmantoSanas veidiem ir vispiem&rotakais Latvijai un
praktiski to izvertét siltumenergijas uznémuma, kurs
darbojas kogeneracijas rezima.

Darba uzdevumi:

1. Izanaliz€t biomasas izmantoSanas potencialu,
balstoties uz gala energijas zudumu atkariba no
izmantoSanas veida, nosakot racionalako.

2. Aplukotracionalakabiomasasveidaizmanto$anas
izdevigumu siltumrazoSanas uzp€mumos.

3. Izvertet racionalaka biomasas veida ieguves
resursu pietickamibu un ta ietekmi uz Latvijas
energijas tirgu.

Darba izmatotas analizes, sintézes, grafiskas
un monografiskas petfjumu metodes, lai novertetu
biomasas potencialu, indukcijas un dedukcijas un
ekonomiski matematiskas analizes metodes. Raksta
tapSana pamata izmantoti Latvijas autoru darbi,
konferences ,,Vide un energétika 2008 materiali un
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razoSanas uzpémuma ,,Latvijas siltums” nepublic&tie
dati, ka arT informacija no interneta resursiem.

Biomasas izmantoSanas potencials

Patreizgjas biomasas izmantoSanas tendences
Latvija nosaka citu Eiropas valstu piemérs. Sada
prakse bltu vért§jama pozitivi, ja vien biomasa ka
energoresurss un energijas avots netiktu izmantota
neefektivi. Pamats tam ir politiskie faktori,
kas veicinajusi biomasas primaro izmanto$anu
elektroenergijas un biodegvielas razo3anai. Sie
abi energijas parveérSanas veidi radijusi biomasas
potencialos energijas zudumus - pat lidz 80%.
Kludains bija viedoklis, ka biomasa lielakoties rodas
no lauksaimniecibas piedevam vairuma gadijumu ka
blakusprodukts un neierobezota apjoma.

Aplikojot Vacijas ekspertu analizes rezultatus
(1.attels), var secinat, ka vislielaka gala produktivitate
(energijas apjoms, kas iegiits no viena ha zemes
minus visi energijas ieguldijumi) no biomasas
rodas, ja ta tiek ieglta no 1 ha koksnes. Turklat
tehnologiju variacijas, kuras pastav attiecigaja
gadfjuma, ir ievérojami parakas par pargjo biomasas
veidu energijas gala produktivitatém. Patreiz
energoefektivitatei ir liela loma ekonomika, un,
vertgjot krasas energoefektivitates starpibas starp
labakajiem biomasas izmantosanas veidiem, jasecina,
ka nav ekonomiski izdevigi izmantot biomasu
vienkarsi tapéc, lai sasniegtu atjaunojamo resursu
izmanto$anas normas, ja attiecigais biomasas veids
nedod maksimalu energoefektivitati. (Spunde 1.,
2008)

Attieciba uz koksnes biomasu Latvija darbojas
brivais tirgus, kur§ konkurences apstaklos nosaka
koksnes biomasas cenu. L1dz ar to koksne ir viens
no nozimigakajiem un izmantojamajiem vietgjiem
atjaunojamajiem energijas avotiem Latvija, kuram
ir liels potencials. Piedevam Latvija ir ne tikai
liels neizmantoto koksnes atliecku apjoms, kurs§
rodas meza izstradé un koksnes parstradg, bet arl
visi nepiecieSamie nosacTjumi atraudzigo koku
audzesanai. (,,Koksnes energoresursi ... , 2008)

Izdevigako koksnes biomasas izmantoSanas
iesp&ju iesp&jams noteikt péc energijas zudumiem, kuri
rodas, koksnes biomasu parstradajot attiecigi granula,
elektriba vai biodegviela. Plasi izskan viedoklis,
ka koksnes biomasu (un biomasu vispar) vajadzetu
izmantot gan biodegvielas razoSanai, gan elektribas
un siltuma razoSanai. Péc 2.attéla var secinat, ka
visizdevigak meza biomasu ir izmantot, parstradajot to
granulas un sadedzinot kogeneracijas iekartas, tadejadi
ka produktu radot tiesi elektribu un siltumu.

Protams, var izvirzit pretargumentu, ka visas
parstrades tehnologijas atrodas izstrades stadijas
un pilnveidojas, bet tas nespés radikali atspekot un
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Mezu apstrade — tieSa sadedzinasana

Biogaze ka transporta degviela (labiba)

Otras paaudzes biodegviela

biomasas veids
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Avots: Izdevuma ,,Energétika un automatizacija” publicétie dati

2. attels MeZa biomasas energijas zudumi un nepieciesamas subsidijas MWh energijas raZoSanai,
izmantojot dazadas parstrades tehnologijas

mainit 2.att€la atspoguloto situaciju, jo tehnologijas
pilnveidojas visas parstrades jomas, nevis kada
konkréta. (Spunde 1., 2008)

Latvija koksnes granulu ka izejvielu izmantoSana
centraliz8tajas siltumapgades sistémas nav plasi
palictota, jo, neskatoties uz to liclo lictderibas
koeficientu, tas ir dargas, un ir nepiecieSamas
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specifiskas parstrades iekartas. Ekonomiski pamatota
biomasa Latvijas centralizétajam siltumapgades
sisttmam ir atzita energetiska koksne jeb Skelda.
Ta ir ieglstama no viet§jiem resursiem, koksnes
parstrades procesa zudumi ir vidgji tikai 30% un
ta ir salidzinosi l&ta ( vidgji 6 Iidz 7 LVL/cie§.m?).
Lidz ar to turpmak p&tjjuma tiks analiz&tas Skeldas
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Siltumenergijas tarifs vidgji
38 —52 Ls /MWh

Siltumenergijas tarifs vidgji
44 — 58 Ls / MWh

Siltumenergijas tarifs vid&ji
28 —45 Ls / MWh

(@)}
%
S
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3.attels Siltumenergijas tarifs siltumraZoSanas uznémumos Latvija
atkariba no izmantojama resursa veida, 2008.gada (LSUA biedri)

1.tabula

Siltumenergijas razo$anas alternativu salidzinajums

Siltumenergijas razoSana ar

Siltumenergijas raZzoSana ar

Pozicija koksnes biomasu (Skeldu) gazi
. 240 000 200 000
lekartas vidgjas izmaksas, LVL (maksimala jauda 7 MW) (maksimala jauda 7 MW)

NepiecieSsamais personals

~ 15 darbinieki

1 operators

Izejvielu izmaksas MWh energijas
razoSanai

1.8 — 2.0 ber m*® 8keldas, kas ir
~14 LVL

118 m? gazes *, kas ir ~ 33
LVL

Izejvielu ménesa izmaksas, darbojoties
ar maksimalo jaudu, LVL

70 506

166 320

* 5. gazes izmantoSanas grupa, kad gazes cena 1000m* = 281.10 LVL + PVN

Avots: Autoru apkopoti dati

izmantoSanas specifiskas iezimes ka racionalakais
biomasas izmantoSanas veids centralizetaja siltuma
apgades sisteéma. (Vigants E., 2008)

Koksnes biomasas (Skeldas) izmantoSanas

izdevigums siltumraZoSanas uznémumos
Vertgjot apkures tarifu izmainas 2008.gada
nogalé, kad no l.oktobra Latvijas gaze palielinaja
gazes pardoSanas tarifus majsaimniecibam vidg&ji par
38% un lielajiem patérétajiem atkariba no darbibas
specifikas no 33% lidz 44%, siltumrazoS$anas
uznémumi siltumenergijas tarifus palielindja robezas
no 20% lidz 59%. Krasais tarifu pieaugums liek
domat, ka energoefektivitates paaugstinasanas
iesp€jas Sie uznémumi jau ir izsmélusi. Ka racionalako
risinajumu, kas spétu samazinat siltumenergijas
tarifus, var€tu minét razoSanas tehnologiju mainu,
tas realiz€Sanai, savukart, ir nepiecieSami lieli
kapitalieguldijumi. Risinajums, protams, biitu arl
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siltuma zudumu samazinaSana parvades trasé un
eku energoefektivitates paaugstinasana, tomér Sie
uzlabojumi batiski siltumenergijas tarifus samazinat
nespétu. (Snore ., 2008)

Aplikojot Latvijas Siltumuzp@mumu asociacija
ietilpstoSo  uzp@mumu sadalfjumu pec resursu
izmantoSanas  veida  siltumenergijas  ieguvei
(3.attels), var secinat, ka vislétakie siltumenergijas
tarifi ir uznp@mumos, kuros ka izejvielu izmanto tiesi
energetisko koksni (8keldu), tas nodroS§ina zemakas
razoSanas izmaksas. Koksnes biomasai ir ekonomiski
pamatota un atbilstoSa cena, pardota elektroenergija
lauj samazinat siltuma tarifu.

Argumentu, ka siltumenergijas tarifus var€tu
samazinat razoSanas tehnologiju maina (pareja uz
energétisko koksni), kuras realizé8anai, savukart, ir
nepieciesami lieli kapitalieguldijumi, pierada arT divi
nozimigi fakti:

1) Skandinavija, izmantojot vienu kubikmetru
energetiskas koksnes, iegtst 1.1 — 1.2 MWh

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078




A. Bronka, M. Pelse

Vietéjiem resursiem atbilstosas biomasas izmantoSana

kogeneracijas iekartas Latvija

jebkadas  energijas, Dbet siltumraZoSanas
uznémumos Latvija, kuri izmanto attiecigu
tehnologiju, 1 MWh sarazoSanai nepiecieSams
vidgji 2.2 — 2.5 kubikmetri koksnes biomasas.
Rezultats pierada, ka izmantotas koksnes
biomasas izlietojums ir neefektivs un ir lieli
zudumi. (Orupe A., 2008)

2) Centralizétaja siltumapgadeé Latvija tikai %4 no
izmantojamajiem resursiem ir koksne (LSUA nav
visi Latvijas situma razotaji), dabasgazes apjoms
sastada pat Iidz 70% no kopg&jiem resursiem, I1dz
ar to pastav iespgja razoSanas resursu no gazes
parstrukturizét uz Skeldu — viet§jo kurinamo.
(Zauers A., 2008)

Energgtiskas koksnes izdevigumu pierada ne vien
viet€jo resursu pieejamiba un cena, bet arT fakts, ka,
ievieSot $keldas kogeneracijas iekartas, ir iesp&jams
pilniba restrukturiz&t novecojusos siltumuznémumus,
piemé&ram, laujot tos privatizet. leguvums bitu gan
pasvaldibai, kura no Siem uzn€mumiem varétu pirkt
siltumu un talak to nogadat paterétajiem, gan pasiem
paterétajiem, jo siltumenergijas tarifi samazinatos.
(Akermanis A., 2008)

Salidzinot  patreizgjas izmaksas, kuras
siltumrazoSanas uznémuma veidojas, darbojoties ar
patreiz pielietoto fosilo resursu — gazi un koksnes
biomasas - iesp&jam, starpiba ir loti liela.

No administrativo izmaksu viedokla izdevigak ir
darboties ar gazi (1.tabula), jo tad viss siltumenergijas
iegiiSanas process notiek automatiz&ti un nepieciesams
tikai viens operators. Tom&r izmantojamo resursu
cena MWh sarazoSanai diennakts laika ir LVL 456.
Pargkinot izmaksas maksimalas jaudas gadijuma
meénesa ietvaros, rezultats ir LVL 95 814. No starpibas
ir iespgjams segt koksnes biomasas izmantoSanai
nepiecieSamas darbaspéka izmaksas un gt pelpu.

Turklat patreiz veidojas situacija, kad skeldas cena
Latvija sak kristies. Tas skaidrojams ar produkcijas
piesatinajumu Lietuvas un Igaunijas tirgos, kuras no
Latvijas lielus apjomus Skeldas iepirka jau vasara,
un patreiz jauni papildus apjomi nav nepiecieSami.
Pastav arT prognozes, ka Skeldas cena varétu
sadardzinaties izejmaterialu trikuma dgl, jo daudzi
kokapstrades uznémumi nedarbojas ar pilnu jaudu,
l1dz ar to mezizstrades apjomi samazinas. (Zauers A.,
2008)

Energéetiskas koksnes resursu
novertéjums

LatBioNrg (Latvijas Biomasas asociacija) ir
paudusi viedokli, ka Latvija tuvakos 10 gadus varétu
iztikt ar saviem atjaunojamajiem energijas raZo$anas
resursiem un biit energoneatkariga valsts. Izmantojot
eksportétos  energétiskas  koksnes  apjomus,
neizmantotas koksnes biomasas ieguves iespgjas

un izmantojot racionalak patreiz jau izmantotos
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apjomus, Latvija sp€tu ieverojami palielinat savu
energoneatkaribu. Pieradijums tam, ka Sos resursus
vajag izmantot, ir pavisam vienkarss - siltumenergijas
tarifu salidzinajums ar Somiju, kur MWh siltuma
maksa LVL 35, bet Latvija vairak ka LVL 40,
jo razosana tiek izmantota importéta dabasgaze.
Valdoso politisko ietekmju ambiciju rezultata Latvija
ieverojami zaude, pieméram, 2009.gadam noslégtie
koksnes biomasas ligumi paredz trTs reizes lielaku
eksportu, neka tas bija 2008.gada, kad jau tika
eksportétas apméram 3 milj. tonnas cieS. m®. Taja
pat laika notiek fosilo kurinamo imports, kas Latvijas
energoatkaribu tikai palielina. (Briede R., 2008)

Protams, Latvija var koncentrét savu razosanu uz
tadu atjaunojamo energoresursu ka biogaze, kas iegiita
no augkopibas, sadzives un dzivnieku izcelsmes
atkritumiem. Ir aprekini, ka tada veida gada varétu
izmantot ap 174 miljoniem m?® §adu izejvielu, kuras
parstradajot varétu iegat 1.2. mljard. m® gazes, kas ir
gandriz ekvivalents gazes importam no Krievijas (1.7
mljard. m? gazes gada.). (Kalns J., 2008)
un ka pieradija biomasas energijas gala produktivitate
(1.attels), tad visizdevigak ir koncentréties tiesi
uz mezu apstradi, kuru parvérst energija tieSaja
sadedzinasana.

Koksnes biomasa netiek razota no lietkoksnes,
bet gan no parstrades parpalikumiem. Ir aprékini, kas
pierada, ka, primari parstradajot koksni produkcija
ar augstu pievienoto vertibu (mébeles, saplaksni),
no augosa koka tam var izmantot tikai 1/3 koksnes.
Pieméram, no viena izstradata lietkoka (apalkoka)
gala produkta ar augstu pievienoto vertibu var
izmantot tikai 40% Iidz 45% koksnes.

Parrékinot Latvijas energétiskakas koksnes
eksportu no tonnam uz MWh, 2008.gada ir
eksporteti apméram 8 miljoni MWh energijas (1
tonna energétiskas koksnes ir ekvivalents apméram
2.5 MWh). Péc bitibas tie ir energoneatkaribas
resursi, kurus Latvija zaudé. Siem resursiem klat var
rekinat arT uz Skandinaviju eksportéto papirmalku,
kurai krizes ietekmé& cena ir ieverojami kritusies un
pieprasijums samazindjies. Kopuma potencialas
energgtiskas koksnes eksports ir 4 — 5 miljoni tonnu
cie$. m? jeb 11 miljoni MWh. (Briede R., 2008)

Atsaucoties uz faktu, ka Latvijas gada patgrins ir
vid&ji 7 milj. MWh elektroenergijas un tikpat siltuma,
provizoriski var apgalvot, ka ar eksportéto koksnes
apjomu Latvija var€tu panakt energoneatkaribu.
Provizoriski tadél, ka kogeneracija siltuma un
elektroenergijas attieciba ir 1:3 vai 1:4. Bet tik un
ta, parverSot Sos apjomus elektroenergija, koksnes
kogeneracijas iekartas tie butu vairak ka 300 000
MWh elektroenergijas, kurus Latvija ik gadu importg.
(Orupe A., 2008)

Novertgjot nakotnes perspektivas pie pasreizgjiem
mezistrades apjomiem un koksnes, no LIZ un
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l Latvijas meZizstrade l
Apalkoksne Blakuspordukti
11. milj. cies. m’ 1.5 milj. cies. m’
— Papirmalka (35%) Zari, galotnes
0.7 milj. cie§. m’ ]
— Malka (10%) 1.1 milj. cie$. m’ -
Celmi
0.7 milj. cie§. m’ -
—> | Lietkoksne (55%) 6.1 milj. cie§. m’
—> Kurinama skelda (18%) —
1.1 milj. cie§. m’
Skaidas (10%)
— 0.6 milj. cies. m’
— Miza (10%)
0.6 milj. cies. m’
~12.5 milj. MWh Ce]malas un aizaugusas LIZ
energijas = 0.6 milj. cie§. m’ + ~ 5 milj. cie§. m’

Avots: Izdevuma ,,Energija un pasaule” publicétie dati

4.attels Latvija pieejamo energétiskas koksnes resursu apjomu apkopojums

— =

celmalu attiriSanas, Latvija gada iesp&jams sarazot
energétisko koksni (4.attéls), kas sp&j nodroSinat ~
12.5 milj. MWh energijas. Papildus iesp&jams audzet
arl energgetiskas koksnes kultiras, jo Latvija tam ir
piemérotas augsnes. 2008.gada Latvija tika izaudzgets
pusmiljons hibridapsu stadu - veicot parrékinus un
piclaujot, ka tie visi paliktu Latvija, biitu iesp&jams
izveidot 450 ha plantaciju. Sadas plantacijas ha
ierikoSanas kopgjas izmaksas ir LVL 1000, bet ta
ir investicija tris rotacijas, jo jastada buitu vienreiz,
bet cirst Sos kokus varétu tiTs reizes. Tomér lielako
dalu izaudz&to stadu Latvija eksporté uz Lietuvu un
Zviedriju, rezultata atkal notick Latvijas atjaunojamo
energoresursu eksports. (,,Koksnes energoresursi ...”,
2008 un Lazdins A., 2008)

Lietuva mezu ir uz pusi mazak neka Latvija,
bet modernas kogeneracijas iekartas, kur izmanto
koksni ka izejvielu, kogeneracijas procesa sarazo
17% no valstij nepiecieSamas energijas. Sadu iekartu
izmanto$anas pretinieki Latvija ir gazes izmanto$anas
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aizstavji, minot faktu, uz lielajam Latvijas pilsétam
pludis liela auto kustiba, kas bojas autocelus. Taja
pat laika, nodro$inot energétiskas koksnes eksportu,
[1dz ostam koksnes biomasa tik un ta tiek nogadata ar
kravas auto, kuri naktis kurs€ caur lielajam Latvijas
pilseétam.

Ka porzitivs vertgjams faktors, ka Latvija
perspektivi attistas celmu izstrade. Ir aprékinats, ka
lielo celmu un saknu kraja var veidot lidz 25% no
sagatavotas apalkoksnes krajas. Latvija 2007.gada
sadi butu bijis iespgjams iegtt 3.3 miljonus MWh
energijas, jo kopgja celmu biomasa sastadija 573
tikstosus tonnu sausnas. No viena hektara (lidz
500 celmiem) var iegiit 150 — 200 MWh energijas.
Celmu rauSanas raziba ir no 7 — 9 m® stunda, kas
veido izmaksas no 2.5 — 3 LVL cie§. m*. Celmu
pieveSanas (izveSana no cirsmas) raziba ir 7 — 9 cie§
m? stunda, kas veido izmaksas ~ 2.7 LVL / cie$. m’.
Pierékinot klat skeldosanas izmaksas, viena cie§. m?
koksnes biomasas (Skeldas) izmaksa LVL 6.5, bet
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transport€Sanas izmaksu dé] ta sadardzinas Iidz LVL
10 cies. m®. Teorétiski rékinot, energétiska koksne,
kas iegiita no celmu parstrades, var aizstat pat Iidz
90% no pasreiz siltumapgade izmantotas koksnes.

Kopuma var teikt, ka vietgjo resursu potencials
energétikas jautdjumu risinasana, Latvija ir visai
ievérojams. Pienacis laiks pariet pie ta praktiskas
izmantoSanas. Ka galveno skérsli jautajuma pozitiva
virziba var minét izveidoto birokratisko sisteému
Latvija, kas ievérojami apgriitina vietgjo resursu
izmantoSanu energétika. Par S$iem jautajumiem
nepieciesams veikt atsevisku petijumu.

Secinajumi

1. Izvirzita hipotéze ir pieradita, jo:

— Latvija vislétakie siltumenergijas tarifi
ir uzpémumos, kuros ka izejviela tiek
izmantota koksnes biomasa, salidzinot ar
fosiloresursuizmanto$anu, siltumenergijas
tarifi ir pat par 7 % mazaki.

— pie esosajiem Latvijas gada mezizstrades
apjomiem, parversot koksnes
parpalikumus $kelda un pieskaitot klat
koksni no celmalam un aizaugusam LIZ,
ir iespgjams iegiit apméram ~12.5 milj.
MWh energijas, kas ir gandriz ekvivalents
Latvija gada laika izmantojamai
energijai.

2. Nav racionali izmantot biomasu, tikai lai
sasniegtu atjaunojamos energijas noteiktas
izmanto$anas normas, jo biomasas izmantoS$ana
elektroenergijas un biodegvielas razoSanai
rada biomasas potencialos gala produktivitates
zudumus lidz pat 80 %.

3. Vislielaka gala produktivitate no biomasas rodas,
ja ta tiek iegilita no koksnes, turklat vismazakie
energijas zudumi rodas, parstradajot meza
biomasu granulas.

4. Pasreiz  izmantotas  koksnes  biomasas
racionalaku izmantoSanu iesp&jams nodrosinat
tikai ar tehnologiju mainu. To apliecina
Skandinavijas piemérs - tur izmantojot m?
koksnes biomasas, iegiist 1.1 Iidz 1.2 MWh
jebkadas energijas, bet Latvija tam nepiecieSami
2.2 -2.5cies. m’.

5. Salidzinot Skeldas un gazes ka siltumenergijas
ieglisanas izejvielu izmaksas pie 7 MW jaudas,
izejvielu izmaksu starpiba ménesi ir LVL 95 814,
kas pamato Skeldas izmantoSanas ekonomisko
izdevigumu.

6. Koksnes biomasas pasreiz€jo ierobezoto
izmantoSanas iesp&ju rezultata uz eksporta
rekina Latvija katru gadu zaudé ap 8 miljoni
MWh energijas.
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7.

Teorétiski rékinot, energétiska koksne, ko buitu
iespgjams iegiit no celmu izstrades, var aizstat
pat I1dz 90 % no pasreiz siltumapgade izmantotas
koksnes.
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Abstract

The article is an attempt at describing the effect of the integration on economic results of Polish individual
farms of different types and classes of economic size measured in ESU. The object of the research has been the
influence of Poland’s joining the EU on plant and animal production of a medium-small farm (15 ESU), the
animals fed on concentrates type, the pig fattening subtype, a medium-large farm (37 ESU), the various crops
and animals with a predominance of milk and beef cattle production type, a medium-large farm (27 ESU), the
pig fattening subtype, and a medium-large farm (19 ESU), and the milk production type. The results of the
research have been compared with the situation of the Polish agriculture, in particular within the context of the
agricultural population’s income depreciation resulting from the process of the systemic transformation. The
object of analysis included changes in the volume of a direct surplus on the production of cereals, sugar beet,
pigs, beef, and milk in 2006 as compared to 2003. The research has proved the highest positive effect of the
integration on the profitability of animal production, and in particular on individual farms’ economic results on
beef cattle and dairy cows breeding. A slight positive effect of the integration on the profitability of pig fattening
has also been indicated. As far as plant production is concerned, a strong beneficial influence of the integration
on sugar beet production’s profitability has been proved. Furthermore, it has been pointed out that economic
results of farms concentrating on the production of cereals have deteriorated after the integration. The article
discusses also the effect the integration has had on farms’ net incomes. Moreover, economic results of Polish
farms before and after the integration have been compared with economic results of agricultural producers
of certain types in the selected EU countries. Basing on the conclusions drawn from the performed analysis,
the article includes also the prediction of social and economic changes concerning the Polish countryside and
farms.

Key words: Polish agricultural income depreciation, integration of Poland into the EU, arable and
livestock production profitability, Polish agricultural competitiveness, and economic transformation.

It is specific to the agrarian and raw material
character of agricultural production that the market
mechanism redistributes added value and depreciates
agricultural value (Czyzewski A., Sapa A. 2003). It is

Introduction

The time, which has passed since the accession
of Poland to the European Union, is sufficient to
enable identification of the first effects of integration

on the economic situation of the Polish family farm.
In turn the assertion appearing in various discussions
that Polish agriculture is the first, direct and greatest
beneficiary of Polish, the EU integration invites the
verification of this thesis through the analysis of the
effect of the Common Agricultural Policy on the size
of the gross margin, obtained by family farms from
various types of agricultural production.

The attempt to define the influence of integration
on the size of agricultural earnings is an important
aspect of the particular analysis in the context
of the income depreciation in Polish agriculture,
caused by the political transformation. In the years
1989 — 1992 agricultural income fell to the level of
40.7% of the income of 1989 (Zegar. J. St., 2008).

clearly visible in the experiences of the agricultural
community, which is in jeopardy of impoverishment
to a significantly greater degree than other socio-
economic groups. In 1996 almost 44% of family
farms had a domestic income at the extreme social
minimum. This percentage was virtually twice as
high as that of the total number of households (24%).
In the following years this indicator deteriorated
to a level of 57% in 2003. A still worse picture
of the income situation in the Polish agricultural
community emerges from the analysis of the
components forming the indicator of the population
living at the boundary of subsistence minimum. In
1999 as many as 24% of family farms survived on a
minimal plane of existence, while for the population
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as a whole this indicator amounted to only 4.5%
(Zegar.J. St., 2008). In the following years prior to the
accession this indicator was subject to insignificant
variation, thus confirming the drastic domestic
income situation of the agricultural community in
relation to the remaining professional groups. In 1997
— 1999 the average income of family farms amounted
to about 54% of the sum of average farm incomes
of the countries of the former EU — 15 (Jozwiak W.,
2007).

In connection with the above, the analyses
presented constitute an attempt to answer the question
whether the accession of Poland to the EU has caused
a significant improvement of the economic results of
Polish agricultural producers. The scale of the effects
of integration has also been defined with regard to
different types of arable and livestock production on
Polish family farms in the analyses made. The theory
is put forward that the highest increase of product
profitability caused by integration took place in
relation to products, for which an increasing demand
was observed in the EU, in the first years after
integration. Products with the highest Polish level of
comparative advantage in relation to the remaining
countries ofthe EU were dairy products, meat products,
meat and offal products, live animals, and fruit and
vegetable products. The degree achieved in this
extent of export specialisation was virtually 2.5 times
higher than in the other countries of the Community
(Pawlak K., 2008). In connection with this a
decidedly greater beneficial effect was expected from
integration on the profitability of animal production.

As a result of the research made on the effect of
integration the economic results of four family farms
of various types were assessed. The analysis method
consisted of a market evaluation of individual
agricultural income and costs positions based on
average annual reported prices. The assessment was
made for 2006, with the assumption that the analysis
results for this year reflect the profitability indicators
of particular types of agricultural production after
integration with the EU. The analysis was based on
2006, acknowledging that there was less interference,
distorting the real picture of the effect of integration
on the profitability of agricultural production on
the analysed farms. 2004 was a transition year,
whereas 2005 reflected the crop failures caused
by unfavourable weather conditions. The analysis
recognized direct payments and other benefits, which
the farms obtained after the EU entry. Next a similar
analysis was made for 2003. It was assumed that the
production structure on the examined farms was the
same in 2003 as it was in 2006. Particular positions

1

in the income and costs account for the given type of
agricultural production were correlated, with the aid
of prices quoted for 2003. The percentage change in
the size of the gross margins of particular production
types analysed after integration (2006), in relation to
the period prior to integration (2003), is recognized
as the integration effect indicator of the profitability
of agricultural production on the examined farms.

Results and discussion

The research was conducted by examining four
sample family farms of various types and ESU!
economic size class. The economic results of the
following family farms were subject to analysis:
medium to small farm (15 ESU) of the type animal
production on cereals based concentrate feed,
subtype pig rearing; medium to large farm (37 ESU)
of the type mixed crop cultivation and animal rearing
together; medium to large farm (27 ESU) of subtype
pig rearing and medium to large farm (19 ESU) of
milk production type. As a result of the analysis,
gross margin indicators were obtained for particular
types of agricultural production, taking place on the
analysed farms and the synthetic gross margin change
indicators for the entire agricultural production,
produced on farms. These indicators are shown in
Table 1.

Poland’s accession to the EU had the most
beneficial effect on the profitability of beef production.
The farm undertaking beef production among others
(2), recorded a gross margin of profitability of 356%
in 2006 in relation to 2003. It was a very beneficial
integration result involving the doubling of the
base price in 2006 in comparison with 2003. Such
a significant price increase was probably caused by
the high exports of Polish beef to the EU countries.
The increase in price of young veal calves was
particularly marked, and in 2004 was greater by 45%,
and the next year by close to 83%, this phenomenon
was noted during conditions of declining veal calf
sales. As a consequence income from the production
of calves and cattle from sales increased in 2004 by
11.5% and by over 40% in 2005 and in 2006 were
higher than in 2003 by 34% (Poczta W., 2008). Thus
the result achieved on the examined farm differs
positively to a significant degree from the average
increase indicator of the whole beef production
sector. The second animal production sector, which
was notably beneficially affected by integration, was
milk production. This is particularly visible in the
case of farms that are specialised in this direction
(4), which showed an integration gross margin

ESU is a European size unit, expressing the economic vigour on a farm. The ESU count of a farm arises from the direct

gross margin achieved (SGM), applicable to the arable and animal production structure of the farm.
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increase in the order of 342% in 2006 in relation
to 2003. Such a great increase in the production
profitability was caused by beneficial price changes
of this commodity, and also the maintenance of milk
production costs after integration at an unchanged
level. Simultaneously it should be stated that on these
farms the benefits resulting from production scale are
visible. This thesis is supported by the fact that on
farms with arable and animal production combined
(2) the gross margin increase noted directly from
milk production was in the order of only 130% in
2006 in relation to 2003. The significant increase
in the production profitability was to a significant
extent caused by the increased dairy product exports
to the remaining countries of the Community. In
the period of 2004 - 2006 in absolute figures it
may be indicated that as a result of integration, the
increase in sales price values in the agricultural sector
amounted to PLN 5 billion that is an increase of 20%
in comparison with 2003. The two most important
product commodities in Polish agriculture are milk
and finished pigs, which take a 25% share of farm
product sales, it should be noted that the proportion
of milk in the farm sales structure increased during
the integration period, while pig production remained
at a similar, unchanged level (Poczta W., 2008).
Additionally the milk production sector shows large
growth potential because of the low production
productivity. In 2003 the volume of milk production
per fully employed person was virtually 84% less than
on Dutch farms. In comparison with the Dutch farms,
the Polish farms have significantly smaller herds and
less milk production per cow (Jozwiak W., 2007).
The profitability of finished pig production was the
sector least subject to the integration effect. Farms
specialising in this type of animal production (1) noted
a gross margin increase for this type of production in
the order of 45%, while on the analogous farm (3) this
increase only amounted to 33% in 2006 in relation to
2003. A still lower integration gross margin increase
indicator was noted on the mixed farm (2), which
increased by only 21%. Such a small integration
increase, in comparison with the other examined
animal production sectors; on finished pig production
profitability is explained to a great extent by the
liberalisation of the pig market in the EU. Changes
in pig prices result from fluctuations in demand and
supply known as the pig cycle. Furthermore, there
was no significant increase in demand for Polish pigs
in the EU countries; therefore the integration effect
was low in comparison with the remaining instances
referred to. Leaving aside the problems referred to
in the pig market one should state that integration
had a significant effect on livestock production
profitability, and thus on the economic results of the
family farms selected for analysis. This is particularly
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visible in the case of beef and milk production, which
is indicated by the very high gross margin increase
for these production types.

Integration has also changed the profitability of
arable production. However, this effect has been
less and definitely less beneficial than in the case of
animal production. The only arable sector, for which
the accession of Poland to the EU has been seen to
be beneficial, it is sugar beet production. Sugar beet
producers (3) have noted an integration gross margin
increase of 114% in 2006 in relation to 2003. Such a
large gross margin increase occurred as a result of the
price increase of this commodity and the inclusion
of farms, after integration, in the sugar payment
system. Due to this an arable production gross margin
increase of 57% is noted. It was a decidedly better
result in relation to the remaining analysed farms. The
sugar beet producers group benefited most in the first
year after integration, as their income in 2004 from
the sale of sugar beet was 59% higher than in 2003.
(Poczta W., 2008). As a generalisation it should be
stated that integration was unfavourable to cereals
production. The reduced gross margin was partially
because of the significant increase in production
costs, particularly diesel oil and mineral fertilisers
used in cereal cultivation, and also by the fall in cereal
commodity prices after the integration. Furthermore,
Polish cereals, derivative products, oils and fats are
not competitive on the EU market (Jozwiak W.,
2007). It is very difficult however on the basis of the
analysis undertaken to define the effect of integration
on the profitability of maize silage production, used
for feeding cattle. The analysis results for two separate
farms in this extend give varying results. However
one can confirm that the integration effect on the
profitability of this type of plant production was
small. There are also certain problems with analysing
the integration effect on hay silage production
profitability. On both medium - large farms (2) and
(4) the loss from this type of plant production was
reduced, however on farm (2) only by 11%, whereas
on farm (4) by as much as 82%. Clarification of
these differences is found when considering the size
of area designated for the conservation of grass and
legumes, and the size and structure of costs borne
when making hay silage by both farms. In connection
with the above it should be stated that the integration
effect on plant production was small and its result
depended on the type of cultivations on the farm. The
year 2006 brought a decided improvement in relation
to 2003 in the situation of farms specializing in sugar
beet cultivation, while the economic situation of
large cereal farms deteriorated. It is also confirmed
by the general gross margin change indicators for
arable production of the farms examined shown in
the table below.
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Data on the integration effect on the general
economic situation of the farms examined provide
the gross margin change synthetic indicator of the
production of the farm, shown in the last column of
Table 1. These indicators show that the integration
effect was definitely most beneficial for the milk
producing farm (4). The entire gross margin of this
farm after integration rose by as much as 109% in
2006 in comparison with 2003. It constitutes a very
positive and different result from that of the remaining
farms. Apart from the beneficial integration effect
on the economic results of this farm, the benefits of
specialisation are also visible here. Also the general
gross margin of the largest farm selected for analysis
(2) was increased by 54%. It is a very beneficial
result, although markedly less satisfactory than in the
previous instance. The improvement of the economic
situation of the farm was primarily caused by the
increased profitability of beef and milk production.
Unfortunately milk production generated a gross
margin increase of only 130% (on the previous
farm it was as much as 342%). It was certainly the
result of the significant production diversification
of the farm. One may suppose that in a very narrow
agricultural production specialisation of milk and
beef the general gross margin increase would be
decidedly greater. There would be then an advantage
arising from the scale of production. Definitely the
lowest gross margin increase was observed on farms
of the finished pig rearing subtype (1) and (3). On
the medium small farm (1) it was 45%, whereas on
the medium large farm (3) it was 33% in 2006 in
relation to 2003. In the second instance this indicator
was raised by the cultivation of sugar beet. The gross
margin increase on these farms should be considered
as moderate, particularly in comparison with other
agricultural producers. Unfortunately in 2007 and
2008 the economic situation of finished pig producers
has decidedly deteriorated.

The above analysis shows that the greatest
beneficiaries of integration, in the group of
family farms are those farms specialised in the

production of beef and milk, and to a significantly
lesser extent sugar beet. The least profitable
was shown to be the production of cereals on
farms with an economic vigour rating to 40 ESU
annually. In certain instances losses were sustained.
The analysis conducted enables comparison of the
economic results of the analysed farms with those
obtained by the EU farms of a similar economic
potential and production type. Data on annual net
profit of the analysed farms in the years compared are
given in Table 2.

After integration the net profit of Polish farms
was still significantly lower than that of other EU
farms. The average net income in conversion for 1
Polish farm in 2004 amounted to EUR 11,415, while
the average net income for | EU farm was at a level
of EUR 16,080. The average net earnings of Polish
farmers in 2004 thus amounted to 71% of the average
net earnings of the EU farms (Jézwiak W., 2005).
Analysing the above data one may state that the net
earnings obtained by the analysed farms in 2003 were
significantly different from the average net earnings
on an EU farm in 2004. The closest comparability
was found in farms with various cultivations and
livestock production combined, whereas the most
unfavourable net earnings in comparison with the EU
earnings in 2004 were those achieved on a medium
small farm specialising in the rearing of finished
pigs (they constituted only 25% of the average net
earnings of an EU farm in 2004). In 2006 a substantial
improvement was noted in the net earnings of all the
analysed farms. It was particularly significant in the
case of the farm with the economic size of 37 ESU of
the mixed cultivations and livestock combined type.
The net earnings achieved by this farm in 2006 were
doubled in relation to 2003. A similar situation is seen
in the case of the dairy farm with the economic size of
19 ESU. The net earnings of the first of these farms in
2006 were 69% greater than the average net earnings
achieved on an EU farm in 2004. It is an impressive
result, confirming the thesis that the EU integration
was most advantageous for farms specializing in beef

Table 2
Profits of the analysed farms prior to and after the EU integration [in EUR]
Item Economic size in | Agricultural type Net profit in 2003 | Net profit in 2006
ESU [in EUR] [in EUR]
. 15 Finished pig rearing 4 4717 6384
2. 37 Various cultivations and 14316 27171
livestock combined
3. 27 Finished pig rearing 8162 12 046
4. 19 Milk production 8259 15 800

Source: authors’ research based on the data from the analysis of farms
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and dairy production. It should be emphasised that in
2001 the average net earnings of one German farm of
a class from 40 — 100 ESU, specialising in the rearing
of various types of livestock, mainly grazing animals
amounted to EUR 28,311 (Jozwiak W., 2005). The
result obtained in 2006 by a Polish farm of the
same production type and size of 37 ESU was not
significantly less than this value, which demonstrates
that the farm of this size class, specialising in the
production referred to, following integration made
up for lost time very rapidly in relation to the EU
farms and may compete successfully in the European
market. Unfortunately the situation of the farm of
size 19 ESU, specialising in milk production even
though net earnings have doubled after integration is
still not assured of a favourable situation in relation to
German farms. The average net earnings for 1 German
farm of a size of 40 — 100 ESU, specialising in this
production amounted in 2001 to EUR 33,270. The
Polish farm is a long way from that result, however
it should be noted that here we are comparing the
results of a medium large Polish farm with the results
of large EU farms, which may be assumed to place
the Polish farm as a disadvantage. Yet bearing in
mind that as a result of the doubling of net earnings,
this farm has practically reached the average net
earnings for 1 EU farm in 2004, it should be stated
that integration has raised the level of income of this
type of Polish farm to near the level of an EU farm of
similar type. The analysis however does not permit
conclusions as to the scale of this convergence. It
is essential to compare the results of Polish and EU
farms of the same size class and production type to
define convergence. Unfortunately the above data,
similarly to the conclusions of the earlier conducted
analyses confirm the still unsatisfactory situation of
Polish finished pig rearers. Of course integration has
increased the earnings of the analysed pig producers;
however this increase is relatively low when
compared with the remaining analysed farms. In
2006 the net earnings of a farm of a size of 15 ESU,
specialising in this type of production only amounted
to 40% of the average net earnings for 1 EU farm in
2004, whereas the net earnings of a farm of a size of
27 ESU and the same type of production was only
75% of the average net earnings in 2004 for 1 EU
farm. In the second case the post-integration increase
in earnings was mostly caused by the improved
profitability of sugar beet production (114%) rather
than the post-integration gross margin increase for
finished pigs (33%). On this basis one may state
that the profitability of Polish farms specialised in
finished pig rearing is still extremely unsatisfactory,
and that farm earnings are not conditional on the
scale of production, for in the case of a farm of 15
ESU, the farmer sold approximately 100 finished pigs
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annually, achieving a post-integration gross margin
increase in the amount of 45%, whereas in the case of
the second farm annual sales amounted to about 185
finished pigs and the post-integration gross margin
increase on this farm amounted to only 33%.

The results of the analysis of the earnings of
the studied farms before and after integration thus
confirm the conclusions arising from the data in Table
1. Again it is shown that the results of integration
most benefited farms specialising in the rearing of
beef cattle and dairy cows. The scale of integration
benefit to economic results was conditioned by the
type of production and the scale of animal rearing and
the economic size of the farm in ESU; whereas the
least integration improvement was in the results of
finished pig producers.

Conclusions
Regarding the conclusions it is necessary to state
that:

—  The examined integration effect on the economic
results of family farms confirms the thesis that
integration was beneficial to the earnings of
Polish farms. This is particularly true in the case
of specialist livestock producers. In this instance
integration was decidedly more beneficial to the
size of the gross margin than in the case of arable
producers. The results also confirm the thesis
of the particularly beneficial integration effect
on the economic results of producers supplying
raw materials for products in particular demand
within the countries of the Community. Such a
situation is also noted in the instance of Polish
beef and milk producers, whose production
profitability has reached a very high level after
integration. The changes in economic results of
farms specialising in these agricultural production
sectors were so marked that after integration
they may successfully compete in efficiency and
profitability with the farms of countries with a
very productive agriculture, which is shown
when comparing Polish results with those of
German farms. Referring to these farms it should
be stated that integration, in returning to the idea
of protectionism in agriculture, has created the
basis for limiting the depreciation of the earnings
ofthe agricultural community. Thus with regard to
the remaining social professional groups, Polish
agriculture has been enabled to simultaneously
overcome the disadvantage resulting from the
political transformation.

— The results of integration on the profitability
of Polish family farms achieved by the sale
of finished pigs and the majority of arable
production, particularly cereals has proved to
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be modest, nevertheless results can be seen
to be significantly better for these farms after
integration than before integration.

Poland’s accession to the EU is a turning
point in the history of Poland, guiding Polish
agriculture towards stable growth, as a result
showing improved profitability of the production
of these types of agricultural products, which
may assure Poland of a long-term competitive
advantage in the European agricultural market.
The development of Polish agriculture in the
direction of such production, coupled with
efficient agricultural management will lead to a
modern competitive Polish agriculture.

The main significance of integration for Polish
agriculture is not only improved profitability
but also it is the impetus provided for social and
economic changes, liberating Polish agriculture
from its state of neglect and apathy.
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Abstract

The paper deals with the evaluation of the effect of concentration and specialisation on the value added in
Latvian dairy sector on the basis of FADN data. The evaluation is carried out through analysing milk price
received, the total production costs and the net value added at different level of dairy specialisation farm
economic size. The analysis shows that by the increase in concentration and specialisation (the data indicate
on higher level of specialisation in larger farms), the value added per AWU can be increased considerably. The
significant increase in farm performance is achieved at the expense of capital. Technologies allow increasing

resource utilisation efficiency both directly and through larger scale.
Key words: concentration, specialisation, milk production, the value added.

Introduction

Milk production traditionally has been one
of the main agricultural sectors in Latvia with
increasing importance in the recent years. In 2006,
milk production accounted for almost Y4 of total
agricultural output. Due to a record harvest and an
unprecedented rise in prices, the production value of
cereals has exceeded the value of milk, decreasing
its share to 21.4% and overtaking the first position
in 2007. The share of milk in final agricultural
production in Latvia is higher than in the European
Union (EU) on average, where it equalled to 13.8%
in 2006 (Eurostat, EAA, 2008).

Though the concentration and specialisation of
Latvian dairy farms is constantly increasing, the
average number of dairy cows (4.6 animals in 2007)
and the share of dairy specialisation farms (50.5%
in 2007) is still considerably lower in Latvia than
in other EU countries. In dairy specialisation farms
the concentration is almost 2 times higher than on
average (12.3 animals in 2007) in Latvia, but it is still
comparatively small number. The data available for
2007 show that in the EU-25 the figure is ranging
from 101.4 dairy cows in Denmark to 20.6 units in
Finland, and the share of specialised dairy farms in
the EU leading milk producing countries is about
80% (77% in the Netherlands, 83% in Denmark)
(Eurostat, 2008).

Atdifferent concentration and specialization levels
between Latvian and other EU dairy specialisation
farms, the net value added per AWU is 3.6 times
smaller in Latvia.

1

Gross Margin
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Having regard of resource price pressure
and possible decrease in demand caused by the
deterioration of economic situation both in Latvia
and the EU, the increase in competitiveness and value
added is important to ensure adequate compensation
far the employees of the sector. The large differences
in concentration and specialization levels between
Latvia and other EU countries indicate on great
potential in this respect.

The aim of the paper is to evaluate the effect
of concentration and specialisation on the value
added in Latvian dairy sector, based on the data of
FADN (Farm Data Accountancy Network) dairy
specialisation farms. In order to reach the aim, tasks
were set — to analyse milk prices, production costs,
and the net value added in dairy specialisation farms
of different economic size.

Dairy specialization farms of different ESU!
are used for the analysis. According to Latvian
classification, farms with economic size 2-<4 ESU
are very small farms, 4-<8 ESU — small farms, 8-<16
ESU - medium small farms, 16-<40 ESU — medium
large farms, 40-<100 ESU — large farms, and from
100 ESU — very large farms.

In the context of this paper, the value added is
defined as additional value, which is created (added
to the intermediate product) in milk production stage,
and which is distributed among the owners of factors
of production (land, capital and labour). In terms of
value, the net value added in FADN is calculated
as the difference between the production value and
intermediate consumption, minus depreciation and

European Size Units (ESU) - the size of the farm business is measurement, where 1 ESU = 1,200 Euro of Standard
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plus the balance of current subsidies and taxes. The
net value as the difference between production value
and intermediate consumption less depreciation is
also used for analytical reasons.

Theoretical assumption envisages that the value
added can be increased via increasing the volume of
production, by increasing output prices and reducing
production costs. There are also other factors that
influence the formation of the value added; however,
the analysis of the study is limited to these factors.

Methods of statistical analysis and logically
constructive analysis were employed in the data
analysis.

Results and discussion

1. Concentration, specialisation and milk
purchase prices

The analysis of FADN data of dairy specialisation
farms in Latvia shows that economically larger farms
receive higher price for the milk produced (Table 1).
The difference in received milk price between the
smallest and the biggest farms was 27.8% in 2007.
The average received milk price by the smallest farms
was by 13.6% lower, but in the largest farms — by
12.5% higher than the average observed milk price
for dairy specialisation farms. The positive relation
between the average milk purchase price and farm
size can be observed also in 2006, when FADN data
for Latvian dairy specialisation farms were provided
for the first time.

The comparison of milk price in all FADN farms
also shows that the larger the farm (both in terms of
economic size and dairy cow number), the higher
price for produced milk it receives. Traditionally the
lowest price can be observed in the smallest farms

(ESU 2-<4). Furthermore, milk price received also
varies among different specialisations. Milk price
received by dairy specialisation farms and in mixed
farming is higher than in farms of other specialisations.
The available data restrict detailed evaluation of
effect of specialisation; however, specialisation is
closely related to the concentration. The data on dairy
specialisation farms show that larger farms have
higher share of milk production.

The difference in milk price between farms of
different size can be explained by higher milk quality
in larger farms and also by lower transportation costs
per production unit.

Lower average quality in smaller farms is mainly
due to insufficient technological equipment (milking,
milk cooling, animal keeping conditions), lower
quality and not so balanced feed. According to the
Agricultural data centre milk recording results for
2007, the high protein level was observed in small
farms that can be explained by higher share of Latvian
Brown breed cows in these farms, which have higher
proteinand fat contents, butloweraverage productivity
as compared to other main breed — Black and White
Holstein breed (MoA, 2008), but milk quality is also
affected by feeding and keeping conditions, for which
larger farms generally have better conditions. The
data show that the average somatic cell count (SCC)
exceeded 400 000/ml in farms with 1-4 dairy cows.
The data of farms up to 99 dairy cows indicate on
decreasing average SCC by increase in the number of
animals in the farm. In farms with 100 dairy cows and
more, the average SCC is slightly higher compared to
the previous size group. Improvement of the quality
and consequently the price received for the milk is
strongly related to the increase in the concentration of
the farm, because improvement of technological level
at farm is economically approvable by significant

Table 1
Selected indicators of dairy specialisation farms in Latvia in 2007
farm 8 < 16 -< 40 -< 100 -<
average | - 4| 48 g6 40 100 250 |20
Number of dairy cows 12.3 3.7 7.9 16.0 33.8 81.5 220.3 448.2
Milk yield, tonnes 5.0 3.9 4.9 4.6 5.6 53 6.3 54
Milk production,
tonnes 62.1 14.2 38.4 73.6 189.6 434.9 1378.7 | 2430.8
Milk price, LVL/t 193 170 175 189 197 201 212 217
514
Milk output, LVL 11693 | 2365 6522 | 13745 | 36441 | 85484 | 289096 907
Share of milk
production in the total
output, % 56.8% | 46.2% | 52.9% | 53.7% | 62.4% | 59.2% 69.7% 56.4%

Source: calculations made by the author, based on FADN data
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increase in the average size of the farms (most modern
technologies require at least 50 to 100 animals); the
use of feeding programmes and specific feed and feed
supplements also pay off in large and productivity-
oriented farms with highly productive animals.

In the framework of the present milk pricing
system, the delivery volume influences the difference
in price received mainly indirectly through lowering
costs per milk unit for larger farms, which also have
better preconditions for ensuring higher milk quality.
Overview of the pricing systems used in the leading
European dairies shows that milk deliveries can also
be used as direct factor (by quantity bonuses), which
determines the milk price received.

By increase in concentration, the larger production
volume allows to increase the output (which is one
of the components of the value added) for a farm
both at the expense of extra volume and higher price.
Although the total milk production volume of Latvian
dairy sector is restricted by quota, the value added still
can be increased through larger delivery volumes per
farm, including sales of milk currently consumed on
a farm. However, the largest value added potential,
especially per employee, can be attributed to the cost
reduction.

2. Concentration, specialisation and milk
production costs

The value added is closely linked with the
competitiveness of the products on the market, because
only competitive products can ensure appropriate
demand, which is the basis for the production and
creation of the value added. The analysis of the total
production costs (not just intermediate costs and
depreciation, which are used in the calculation of the
value added) wasused to evaluate cost competitiveness
across dairy farms of different size.

The calculation results show that production costs
exceeded production value in all Latvian dairy farms
in 2007, but most notably in farms with the economic
size less than 16 ESU. It has to be mentioned that
the total costs used comprise all economic costs;
including also calculated costs to unpaid labour (the
average compensation level in the dairy sector was
used). If the accounting costs are used, the production/
costs ratio is positive in these farms, however, it
does not show the real economic cost value of the
products, because the labour is production factor,
the use of which results in actual or alternative costs.
Production subsidies improve the production/costs
ration of the dairy farms by almost 24% on average,
but most notably in farms with 2-<4 ESU (+33.2%),
in which subsidies account for half of the production
value.

Comparison of the production costs per production
value among dairy farms of different size shows that
the lowest cost level was in farms with the economic
size 100-<250 and 40-<100 ESU (LVL 1.01); the
cost level was slightly higher in the largest farm size
group, however, considerably below the average level
(Table 2). The total cost level per production value
indicates on considerable cost advantages in large
farms (farms with the economic size from 16 ESU).

The main cost positions, which have the most
influence on the total cost level in dairy farms, are
feed (29.1%), labour (25.0%), farming overheads
(25.7%), and depreciation (11.3%). The general
trend is that the share of feed is higher in large farms
(starting from 16 ESU), thus it is connected with the
purchase of specific animal feed and feed supplements
to increase the yields. High share of labour force is
characteristic for small farms, in larger farms part of
labour force is replaced by capital, which is shown by
the increasing share of depreciation.

Table 2
Production costs per production value in dairy specialisation farms in Latvia in 2007
< < < -< >=
Indicator a\f:g;e 2-<4 | 48 816 130 410 00 lggo 250
Total inputs/total
output 1.16 1.67 1.23 1.14 | 1.03 1.01 1.01 1.07
- intermediate
consumption 0.73 0.81 0.75 0.75 | 0.72 0.69 0.68 0.69
- depreciation 0.14 0.08 0.11 0.17 | 0.15 0.16 0.14 0.09
- production factors 0.29 0.78 0.37 0.22 | 0.15 0.16 0.19 0.29
Total inputs/total
output with subsidies
(less taxes) 0.88 1.12 0.92 0.86 | 0.80 0.79 0.82 0.87
Source: calculations made by the author, based on FADN data
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The analysis of the cost competitiveness in the
main cost positions reveals cost advantage of large
farms (16 and more ESU). Although, feed costs per
LU (livestock unit) in dairy farms with economic size
from 16 and more ESU are higher than the average,
the data indicate on positive relation between the
cost level per LU and the milk yield. Farms with
the lowest level of feed costs per LU have the lowest
yield, and farms with the highest level of feed costs
per LU have the highest yield leading to lower costs
per tonne of milk. In the farms with the economic
size 250 and more ESU, feed costs per milk tonne are
comparatively high that can be explained by larger
share of granivore animals.

Farming overheads as fixed cost position also
indicate on the advantages of scale economy. The
calculated results confirm a positive relation between
farm size and costs per production unit. Indicators

of costs per milk tonne and LU in farms with the
economic size 250 and more ESU are higher as
compared to other large farms that is due to higher
share of crop production.

Compensation paid for labour considerably varies
among farms — the difference between the smallest
amount in farms with the economic size 4-<§ ESU
(farms 2-<4 ESU have no paid labour force) and the
largest amount in farms with economic size 250 and
more ESU (farms use only salaried labour force) is
3 times. Using the average compensation paid to
evaluate contribution of unpaid labour, the differences
are less explicit. In productivity terms, each spent
LVL for labour can give 6.8 times higher return from
production (40-<100 ESU farm group compared to
2-<4 ESU farms).

The significant increase in cost return is
achieved at the expense of capital. Technologies

Table 3
Main costs per production unit in dairy specialisation farms in Latvia in 2007, Ls
< < < <

Indicator a\f:::ge 2-<4 | 4-<8 816 130 41000 1(2)(;0 7=250
Feed

- per total

production value 0.35 0.34 0.35 0.33 0.36 0.35 0.37 0.32
- per milk tonne 115.4 123.9 112.1 114.6 111.4 117.7 111.3 121.9
- per LU 340.8 2533 | 3337 | 3014 370.4 385.6 436.5 399.9
Farming overheads

- per total

production value 0.26 0.34 0.28 0.29 0.24 0.22 0.17 0.21

- per milk tonne 85.2 123.5 91.0 101.4 73.0 72.4 52.6 79.8
- per LU 251.8 252.4 | 2709 | 266.6 | 242.6 237.3 206.4 261.7
Labour

- per total

production value 0.26 0.77 0.36 0.19 0.11 0.11 0.16 0.26
- per milk tonne 86.7 276.0 114.6 65.7 34.8 37.2 473 95.8
- per LU 256.2 564.2 | 341.2 | 172.8 115.7 122.0 185.4 3143
- per AWU? 2746.1 2746.1 | 2665.1 | 2467.2 | 2434.4 | 2550.1 | 4281.6 | 38459
- salary per paid

AWU 2746.1 - 1261.7 | 1607.2 | 2053.8 | 2489.5 | 43544 | 38459
Depreciation

- per total
production value 0.14 0.08 0.11 0.17 0.15 0.16 0.14 0.09
- per milk tonne 449 28.4 35.6 59.4 473 53.1 41.9 35.2
- per LU 132.7 58.0 106.1 156.3 157.4 173.9 164.2 115.5
- per ha of used area 61.6 17.7 43.4 76.1 86.1 98.9 128.9 66.1

- per AWU 1422.9 282.5 828.6 | 2231.6 | 3311.9 | 36343 | 3790.0 1413.4

Source: calculations made by the author, based on FADN data
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allow increasing resource utilisation -efficiency
both directly and through larger scale. Modern
technologies and scale economy are interconnected,
because technologies require scale to be profitable,
and generally considerable increase in production
volume is not possible without technologies. Scale
economy is also linked with specialisation, Latvian
dairy specialisation farm data and available data
on European countries show that in large farms the
specialisation level in dairy production is higher.
The highest depreciation/AWU ratio is in the farm
size group 100-<250 ESU (13.4 times higher than in
farms with the economic size 2-<4 ESU) and 40-<100
ESU, which allows to reach the highest productivity
per AWU and also highest yields (farm size group
100-<250 ESU) as well the lowest level of farming
overheads. As can be seen from Table 2, these farms
have the lowest costs per production value (1.01),
which is by almost 40% lower than in farms with
2-<4 ESU, and the highest cost return rate (almost 1.7
times higher than in the smallest farms).

Accordingtotheavailable data on economic results
of dairy specialisation farms in the Netherlands, there
is explicit link between the farm size and the rate of
return (output per 100 euro costs). In the farm with
size <70 d.s.u.®> group (farms had 35 dairy cows on
average), compared to farms with the size 70-150
d.s.u. (70.8 dairy cows), the rate of return is by 20%
higher, and in farms with the size more than 150
d.s.u. (143.8 dairy cows) it increases by about more
15% (LEI, Farm Accountancy Data Network, 2008).
The average rate of return in the Dutch dairy farms is
comparable to the result of Latvian farms; however,
it has to be stressed that the result is achieved at
significantly higher input price level (mainly labour,
energy and land) and comparable production price
level.

Inputprice level has already increased significantly
in Latvia after accession to the EU, though some of
production resources are still considerably below the
average level in the EU. Compensation for labour
in Latvia is about 4.7 times lower than in the EU
on average. The economic slowdown has restricted
increase in prices; however, it is unlikely that in
open market such a difference in compensation
levels can remain for a long time. Having regard of
low productivity indicators in Latvia (5.2 tonnes of
milk in Latvia compared to 6.6 in the EU on average;
production value EUR 13.4 thousand per AWU in
Latvia compared to EUR 60.7 thousand per AWU in
the EU on average in 2006) (Eurostat, FADN, 2008),
increase in productivity by no means should be the
main target to deal with higher resource prices and it
is the basis on which the compensation for production
factors can be grounded to remain competitiveness of
the products.

3. Concentration, specialisation and value
added

The average additional value created by
production factors in dairy sector is low in Latvia.
According to the calculated results (production value
less intermediate consumption and depreciation),
the average net value added per AWU in dairy
specialisation farms was LVL 1 417.9 in Latvia in
2007 that is very small result, because it does not
allow to provide the labour force for the remuneration
equivalent to the average compensation for labour
in the sector (LVL 2 746). Only in farms with the
economic size 16-<40, 40-<100 and 100-<250 ESU
the created value by the production factors could
cover labour costs and also rents, but the value was
still insufficient to cover interest paid.

Table 4
The net value added indicators in dairy specialization farms in Latvia in 2007, LVL
< <

Indicator a\fziz(l;e 2-<4 ] 4-<8 ) 8-<16 | 16-<40 41000 1220 7=230
Net value added | 9238.3 | 3104.3 | 5814.4 | 10184.4 | 23675.1 | 62739.2 | 172621.1 | 412673.2
- per LU 439.7 446.0 | 451.1 363.9 415.1 472.6 490.9 556.9

- per ha of area 203.9 135.9 184.6 177.2 227.2 269.0 385.6 318.9

- per AWU 4713 2171 3524 5196 8736 9 880 11334 6814
Productivity

(output/AWU) 10 502 3 581 7472 13063 | 21541 22 739 27234 15071

Source: calculations made by the author, based on FADN data

3

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078

The Dutch size unit (d.s.u.) is a measure to enable the comparison of the economic size of various types of farms.
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The results by the FADN net value added
calculation method, which includes also the balance
of current subsidies and taxes, are considerably better
— the average net value added per AWU in dairy
sector was LVL 4 713.4 in 2007. Except farms with
the economic size 2-<4 ESU, the value added by the
farms is sufficient to cover all factor costs.

By increase in concentration and specialisation
(the data indicate on higher level of specialisation
in larger farms), the value added can be increased
considerably - the net value added per AWU in the
farm group with the economic size 100-<250 ESU
exceeds the average level 2.4 times, but compared to
the smallest farm group (2-<4 ESU) — 5.2 times. The
results show that the value added per AWU increases
by the size of farm (except farms with the economic
size 250 and more ESU). Based on these data, the
increase in economic size by 1 ESU, increases the
net value added per AWU by LVL 52. The net value
added per ha of used area is also considerably higher
in large farms (Table 4). The net value added per
LU is affected by comparatively smaller share of
livestock products in smaller farms.

If experimental calculations are made for two
concentration and specialisation level cases (the
current average farm of dairy specialisation and farm
with the economic size 100-<250 ESU), based on
the total milk production volume in Latvia and the
average milk price received, intermediate cost level
per production value in each case, the total gross value
added of the dairy sector could be by 32% larger, if
the sector was dominated by farms with the economic
size 100-<250 ESU at their current development level.
Given the farm with economic size productivity per
AWU, the labour input would decrease by 42% more
than tripling the gross value added per AWU.

As already mentioned before, the improvement
in farm performance by increase in the concentration
of a farm, is linked to the capital investments on the
farms. Farms with the economic size 100-<250 ESU
have the highest ratio of depreciation/AWU (LVL
3 790), which helps reach the highest productivity
per AWU (output value per AWU — LVL 27 234)
and allows paying the highest compensation for the
labour force (LVL 4 354). The largest farm group,
which has comparatively small net value added
per AWU, has comparatively larger contribution
of labour that is shown by 23.8% of labour costs
in total inputs and also by comparatively lower
depreciation/AWU ratio (LVL 1 413), leading to
comparatively lower productivity (LVL 15 071).
If subsidies are disregarded, there is imbalance
between the compensation paid to the labour force
and the value added per AWU in this farm group.
Without subsidies, this difference would have to be
compensated through market, and thus would decrease

the competitiveness of the farm produce. In order to
maintain the competitiveness of the farm produce and
at the same time to provide growing income level for
the employees of the sector, substantial increase in
productivity should be achieved. As production of
milk is restricted by milk quota (at least till 2004),
the increase in higher income level currently is
linked with considerable decrease in the number of
employees. Adding more value to the farm produce
and cost efficiency can restrict this number, though
reorientation to other activities for the part of labour
force is inevitable.

Conclusions

The analysis shows that by increase in
concentration and specialisation (the data indicate
on higher level of specialisation in larger farms), the
value added can be increased considerably — the net
value added per AWU in the farm group with the
economic size 100-<250 ESU exceeds the average
level 2.4 times, but compared to the smallest farm
group (2-<4 ESU) — 5.2 times.

The significant increase in the farm performance
is achieved at the expense of capital. Technologies
allow increasing resource utilisation efficiency both
directly and through larger scale. The data show on
positive relation between depreciation/AWU ratio
and labour productivity and yields as well as lower
farming overheads, leading to the lower level of
production costs per production value and better rate
of cost return. The highest difference in depreciation/
AWU ratio is between farms with the economic size
2-<4 ESU and 100-<250 ESU (13.4 times), which
results in 40% lower costs per production value in
the latter case.

According to the available data, economically
larger farms also receive higher price for the milk
produced. The difference in received milk price
between the smallest and the biggest farms was 27.8%
in 2007 that can be explained by higher milk quality
in larger farms and also by lower transportation costs
per production unit.

The analysis also shows that only large farms
(starting from 16 ESU) by the created additional value
per AWU can or are close to cover compensation for
the labour force (both actually paid and calculated for
family labour force). Other farms, except the smallest
farms, can cover these costs only with subsidies,
which are also necessary for large ones to cover all
factor costs.

The economic slowdown has restricted increase in
prices; however, it is unlikely that in open market such
a difference in compensation levels between Latvia
and other EU countries can remain for a long time.
The increase in productivity by no means should be
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the main target to deal with higher resource prices, and
it is the basis on which compensation for production
factors can be grounded to maintain competitiveness
of the products, consequently ensuring creation of
the value added and adequate income level for the
employees of the sector.

To evaluate the strength of relations between the
value added and concentration and specialisation as
well as to express them in value terms, more detailed
study has to be carried out, using wider statistical
data.
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Abstract

The aim of the paper is to analyse the international competitiveness of Estonian cereal production during the
period 0f 2001-2006. Cost based approach is used for characterising competitiveness of agricultural production
opportunity. The dynamics of prices of non-tradable production inputs is observed. The data from the EU
database of FADN are used for describing the structure of producers. The analysis is based on average indicators
of agricultural sector on an example of field crops production.

The analysis of social profitability indicates that the scale of the enterprise plays an important role in
competitiveness. Considering the opportunity cost price of resources the small-scale production is inefficient
and in longer perspective not sustainable. The evaluation of competitive advantage showed that only large-scale
enterprises have a minimal competitive advantage in production. Value of the relevant index characterising the
competitiveness approximately equals to one, which means that the price of usage of domestic resources is
equal to value added found on the basis of import prices. Despite the fact that in production the use of labour
has decreased, the small-scale producers use considerably more labour for the same amount of end product
compared to large-scale producers, and the changes in relative price of production factors affect small-scale

producers more than large-scale producers, due to the use of more labour-intensive technologies are used.
Key words: competitiveness, cereal production, domestic resource cost, agriculture.

Introduction

Economic growth in Estonia has been rapid
during the previous two decades. There have been
significant structural changes followed by the
decline of the relative share of agriculture have
declined. Nevertheless agricultural production plays
an important role in Estonian economy providing
jobs and income. As the growth in manufacturing
and especially building sector has generated excess
demand for factors of production the agricultural
sector faces strong competition for factors of
production.

As the choice of the production technology is
largely determined by the relative price of resources,
the relatively low price of labour and land has so
far influenced the producers to use less capital-
intensive technologies in all sectors of economy.
Presuming the relative stability of capital prices
and increasing pressure for the rise of prices for
labour and land, there is a need for changing the
production technologies to more capital-intensive,
and one can presume growing substitution of
labour with capital. On contrary one can see radical
changes in agricultural production functions which
started with the support schemes for investments in
agriculture.

The ability of enterprises of one country to
compete with enterprises of another country is
mainly influenced by the level of costs, the level of

productivity, attractiveness of products, and effective
sales work. Such definition of competitiveness
follows the relevant interpretation of the European
Commission, according to which competitiveness
indicates to the ability to increase one’s market share
in sectors that have comparative advantage or are
able to produce with lower opportunity costs (Banse,
1999).

This paper aims to analyse the competitiveness
of agricultural producers in production of
agricultural  products important to  Estonia
on domestic and international market on the
example of cereal production during the period of
2001-2006.

To describe the competition of agricultural
production relevant to other industries one could
use the opportunity cost based approach with the
observation of the dynamics of prices of non-tradable
production inputs. Dividing inputs into tradable
and non-tradable makes it possible to analyse the
influence of changes in input prices on the price
of final product as well as on the competitiveness,
indicating also the need to change one’s production
technology according to relative prices. Such
approach takes into account that all resources have
their price even if it seems that they are free. The
production is competitive when the opportunity cost
of domestic inputs is lower than the value added
these inputs create.
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Methodology

One possibility to evaluate the competitiveness of
domestic producers on the domestic market as well as
on the foreign markets, where they have to compete
with domestic producers as well as with producers
from other countries, is to consider the domestic
resource cost. The evaluation of domestic resource
cost for describing the competitiveness of agriculture
has been used for evaluation of competitiveness of
agricultural sector in several countries of the Central
and Eastern Europe and the European Union (Kavcic
and Erjavec 2001 for Slovenia, Gorton and others
2001 for Poland, Bajramovic and others for Bosnia
and Herzegovina, Gorton and Davidova for countries
of the Central and Eastern Europe, Banse and others
1999 for countries of the Central and Eastern Europe,
Galanopoulos, K., and Mattas, K., 2006 for Greece ).

One should distinguish between tradable and non-
tradable resources. Tradable resources can be bought
on the international market and are usually not country
specific. In cereal production such tradable inputs
are specific costs of cereal production (seeds, plants,
fertilisers, pesticides). Non-tradable inputs usually
depend on the domestic factors. When the inputs
needed for producing the final product are divided
into three: land, labour and capital, then loan money
as part of the capital is tradable and internationally
mobile, but land, workers and buildings are usually
non-tradable. Non-tradable inputs are also the
overhead costs of agriculture that are related to
maintenance of machinery and buildings, energy
consumption and contract works. The actual market
price is used as the shadow price of tradable inputs,
while the relevant opportunity cost is used in case of
non-tradable inputs.

Calculating the price of domestic resource usage
(social price) the opportunity cost price of labour
is based on the prices of labour in industrial and
construction sectors. Such approach is a result of
increasing pressure for rising wages and growing
competition for labour. Important is also the fact that
not all labour is paid. Considering that the decision
to work in one’s own agricultural enterprise means
giving up the income one could earn working
somewhere else (for thorough analysis on shadow
wages see Skoufias, E. 1994).

The shadow price of land is connected with the
average rent price calculated on the basis of the sales
prices of land suitable for agricultural production.
Here two approaches were used. A phone poll was
conducted among the agricultural producers and their
opinion about the rent price formation was compared
to the rent prices calculated on the basis of sales prices
of land (according to the data of Estonian Land Board
on sales prices of agricultural land). The sales price
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of land can be calculated through the present value of
incomes earned from this land.

In case of'the price of capital the main role is played
by depreciation of basic assets and expenditures
made on maintenance of machines, equipment and
buildings, which are also country specific, resulting
in opportunity cost based approach. In the same time
one can assume that on the capital market there are
relatively few market imperfections and the actual
price of capital will be used in further analyses.

The actual price is used in case of tradable
inputs.

In evaluation of the competitiveness of agricultural
production the following equation is used (Gorton, M.
etal. 2001, Medalla, E.,M. 1983, Ratinger, T. 2001).

DRC. — 7 (1)

Where DRC is domestic resource cost; a, (=k+1
till n) are the coefficients of resources and non-
tradable inputs; V.are the shadow prices of resources;
P/ are the reference prices of final product; a; (=1
to k) are the coefficients of tradable inputs; P are
the reference prices of tradable inputs (Gorton, M. et
al. 2001)

Numerator indicates the expenditures to domestic
resources on the basis of shadow prices. Denominator
describes the value added calculated with international
reference prices. If the relevant ratio is less than 1 the
domestic production is internationally competitive
and the opportunity cost of domestic resources is less
than the value added these resources generate.

Data and the structure of production

factors

The amount of land is relatively large in Estonia.
The comparison of the density of population in
Estonia shows that 29 people live on one square
kilometre, while in Europe the figure is 112 people
on average on one square kilometre. Also the amount
of agricultural land is relatively large in Estonia.
According to the data of Estonian Statistical Office
in 2007 the agricultural land comprised 906 833
hectares. As a result of small population (1.34 million
inhabitants in 2008) there is relatively large amount
of agricultural land per person in Estonia.

The importance of agricultural land as an input
depends not only on its amount and physical existence
but also on suitability for agricultural production.
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The market of land is also influenced by the increase
of competing offers for usage of the land. The land
around cities moves out from agricultural usage and
is used as residential land or commercial land. The
possibility to change the intended purpose of land is
one of the factors influencing the price of land.

The other important production factor is labour.
Availability and price of the labour is influenced by
the competition of other industries as well as by the
decrease of labour force in Estonia. According to
the Estonian Statistical Office the average wages in
agriculture have been constantly increasing but are
still below the average. So the increasing competition
of labour results in rise of wages regardless of the
changes (rise) in productivity.

Expenditures on capital are relatively more stable
than expenditures related to usage of land and labour.
Still the expenditures on use of capital have been
influenced by wider usage of investment support.
In the period of 2001-2006 the production function
changed remarkably. This change can be explained by
increasing mechanisation in large-scale production,
where with help of investment support the amount
of capital has been remarkably increased, which
in turn increases the running capital expenditures.
By the year 2006 the production function shows
that the ratio (K/N) of capital (K) and land (N) has
increased remarkably and relative use of capital is
disproportionately large. Such development can be
explained by the fact that when previously the labour
and land were relatively cheaper compared to the
capital (comparing the relative price change) then
the introduction of investment support system and
ability of increasing the number of producers to use
support, has resulted in decline in relative price of
capital. As the relative prices of production factors
play an important role in choosing the production
technology, then as a result of decline of the relative
price of capital the production has become more
capital intensive after the investment support schemes

were made available. The small-scale producers have
not proved to be successful in increasing the amount
of capital and improving the quality, and only starting
from certain production and income level sharp
increase in the amount of capital and use of higher
quality capital becomes possible.

The difference in division of land between
producers is one of the factors influencing ability of a
producer to hire workers and involve foreign capital.
So the small-scale producers become less productive
and the quality of capital in their usage is poorer.
The key factor is the differences in used inputs for
large- and small-scale producers, changing prices of
production factors in different proportions, and the
ability of enterprises to attract foreign capital. The
unit costs of small-scale producers are more sharply
influenced by the disproportionate change in prices
of production inputs, because prices of production
inputs, which are relatively more intensively used in
small-scale production, are rising more quickly.

The structure of producers is described according
to the data from the EU database FADN. According to
FADN database one can say that an average producer
of field crops in Estonia is relatively small in terms of
the European size units (ESU). On contrary in terms
of total utilised agricultural area the average producer
is relatively big (Table 1).

In comparison with older EU member states the
Estonian producers use relatively less capital on
hectare of arable land as indicated with capital and
land ratios in Table 2. As machinery and equipment
is internationally tradable, the prices in different EU
member states are comparable, and one can conclude
lower capital intensity in production in Estonia.
Lower capital intensity can result from physically
smaller amounts of capital used as well as from the
fact that used machinery and equipment has lower
quality. One can presume that cheaper equipment
with the same functionality has lower quality.
The use of buildings can be explained in the same

Table 1

The comparison of field crops producers in selected EU member states, 2006

Economic size Total utilised Total labour Land rented Labour hired
(ESU) agricultural area (ha) input (AWU) (%) (%)

Denmark 50.7 62.78 0.92 26.92 28.26
Germany 112.5 136.62 2.33 73.64 44.64
Estonia 13.1 103.65 1.77 54.96 22.03
Ireland 27.7 4593 0.73 28.78 16.44
Lithuania 10.4 64.17 1.88 60.06 23.40
Latvia 13.7 84.37 2.31 47.08 37.66
Finland 234 56.28 0.72 31.17 8.33

Source: FADN 2006 (the EU database)
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Table 2
Fixed assets and specific costs per hectare of field crops producers in the selected EU member states,
2006 (EUR)
Fixed assets Specific costs
Buildings Machinery Seeds and Fertilisers Crop. Oth.er crop
plants protection  specific costs
Denmark 9753 1160 68 75 60 42
Germany 564 680 95 124 121 27
Estonia 254 290 27 51 22 10
Ireland 415 712 82 145 105 17
Lithuania 166 489 42 69 31 4
Latvia 98 275 40 60 29
Finland 593 914 46 87 35 18

Source: FADN 2006 (the EU database)

Table 3

Productivity indicators of field crops producers in the selected EU member states, 2006 (EUR)

Denmark Germany Estonia Ireland Lithuania Latvia Finland

Yield of wheat (100 kg/ 66 69
ha)

Productivity of land

(EUR/ha) 1852 1464
Productivity of labour

(EUR/AWU) 126371 85816

Source: FADN 2006 (the EU database)

manner, taking into account relative equalisation of
construction prices.

Expenditures on crop protection and fertilisers
per hectare of arable land are also lower than in old
EU member states.

Competitiveness s closely linked to productivity
(for comparison of productivity in the selected EU
countries see Thorne, F.S. 2005). Table 3 indicates
the yield of wheat and productivity of land and
labour. In Estonia the average yield of wheat is
even lower than in Finland in 2006. Productivity
of land is calculated by dividing the value of
total production by total utilised agricultural
area, and the productivity of labour indicates
total production relative to total labour input. The
average productivity of land and labour is very
low compared to the old member states. Therefore
on the assumption of comparable prices of
internationally tradable inputs in different regions,
the producers in Estonia have relatively low
productivity.
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24 91 28 31 38
304 1159 382 396 572
17787 72915 13055 14463 44725

Evaluation of alternative costs and
domestic resource cost in cereal
production

Further the cost of different production inputs is
calculated on production of 100 kilograms of cereal
based on the data of FADN database. Producers are
divided into two groups by economic size. According
to this approach all producers’ size of whose
agricultural household is smallerthan 40 European size
units (ESU) are described as small-scale producers.
Large-scale producers are those whose economic size
is larger than 40 ESU. Table 4 describes the usage
of land in agricultural production according to the
economic size of a producer. From land used for
cereal production on observation period on average
17.16% was used by small-scale producers and
82.84% by large-scale producers. This proportion has
been stable during the years. Large-scale producers
use an average 64.97% and small-scale producers
58.92% of land for cereal production.
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Table 4
Use of land and labour in agricultural production according to the size
of a producer in Estonia, 2001-2006
R.ented All agricultural All land used i.'or Labour costs in Costs ?f paid
agricultural land in use (ha) cereal production hours labour in hours
land (ha) (ha) (EUR)
ESU <40 >40 <40 >40 <40 >40 <40 >40 <40 >40
Average | 7832 48224 12528 604.69  73.73 392.75 | 4400.9 13399 1.23 1.62

Source: FADN 2001-2006 (Estonian database)

Comparing the used labour one can see that large-
scale producers use 75.28% and small-scale producers
24.72% of all labour.

Leaving the capital out at first and observing
only the ratio of labour and land one can see that
the large-scale producers have lower ratio (L/N) of
labour (L) and land (N) than small-scale producers.
The number is 22.16 for large-scale producers
and 35.13 for small-scale producers. These results
characterise the average working hours per hectare.
So the small-scale producers use on average 1.58
(35.13/22.16) times more labour per one hectare.
But the ratio of the average labour cost is only 1.32
(1.62/1.23) (average cost of labour in hour for large-
scale producers divided by the average cost of labour
in hour for small-scale producers). Assuming that the
price of capital is constant, the large-scale producers
have an advantage in production, because the relevant
labour cost per hectare is lower than the use of labour
per hectare. The small-scale producers would have
an advantage if the average ratio of labour cost per
hectare would be higher than 1.58. Only in this case
the lower wage level of small-scale producers would
compensate higher labour intensity for one hectare.

Now we will look into shaping of the value added
in terms of private and social expenditures. Private
profitability means the profitability calculated on
the basis of economic indicators declared in FADN
database. The domestic price in the analysis of
private profitability is the domestic purchase price
of wheat. The domestic price of tradable inputs
sums up the unit price of seeds, plants, fertilisers and
pesticides and other unit costs of cereal production
for 100 kilograms of cereals. In the observed
period the average income of large-scale producers
was higher than the average income of small-scale
producers. Nevertheless, assuming that both large-
scale and small-scale producers get equal price for
their product one can say that the value added has
not been remarkably different considering the size of
producers.

One additional reason for relatively high value
added of small-scale producers is relatively lower use

of tradable inputs compared to large-scale producers.
In the same time the profitability of small-scale
producers is largely influenced by the high ratio of
agricultural overhead costs. Small-scale producers
also use relatively more unpaid labour and relatively
less rented land.

When analysing the social profitability the import
price of wheat was used as the reference price.
Considering the economic size of an enterprise one
can say that based on alternative costs expenditures
on producing 100 kilograms of cereal are much
higher in small-scale production than in large-scale
production.

As aresult of evaluation of competitive advantage
(Figure 1) one can see that only the large-scale
enterprises have the minimal competitive advantage
in production. The value of relevant index describing
the competitiveness (DRC) is approximately equal
to one in years 2003-2005 thus referring to the fact
that the domestic resource cost and the value added
calculated on bases of import prices are equal. The
bigger is the value of the relevant index the higher is
the domestic resource cost compared to value added
calculated on the basis of import prices and the lower
is the competitiveness of a producer. The rise of the
DRC ratio in 2006 can be explained by very low
productivity compared to the previous years.

Regardless the fact that the use of labour in
agricultural production has decreased, the small-
scale producers still use remarkably larger amount of
labour for producing the same amount of final product
compared to large-scale producers (Figure 2), and
the rise of the price of labour influences small-scale
producers more than large-scale producers due to the
use of more labour intensive technologies.

Assuming the stability of capital price, and more
and more increasing pressure for the rise in prices of
labour and land, the need to use more capital intensive
technologies becomes evident, as a production input
the capital is becoming relatively cheaper compared
to labour and land. One can conclude that the labour
is being increasingly replaced by capital. In the case
of small-scale producers the lack of ability to meet
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Figure 1. Domestic resource cost (DRC) index value in Estonia, 2001-2006
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Figure 2. Labour requirement in hours for producing 100 kg of cereal in Estonia, 2001-2006

the requirements for investment support may force
small-scale producers leave production or consider
new alternatives in the use of land.

Conclusions

As the choice of production technology is greatly
determined by the relative price of resources, then
the previous relatively lower price of labour and land
has made producers to choose less capital intensive
technologies. Butas aresult of investment supports the
capital has become relatively cheaper and following
the dynamics on the prices of inputs one can conclude
the increasing need for further substitution of labour
with capital.

The evaluation of competitive advantage
showed that only large-scale enterprises have a
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minimal competitive advantage in production.
The value of the relevant index characterising
the competitiveness approximately equals to one,
which means that the price of usage of domestic
resources is equal to value added found on the
basis of import prices.

Due to the difficulties in attracting capital,
small-scale producers find themselves in labour
intensive production. Despite the fact that in
production the use of labour has decreased, the
small-scale producers use considerably more labour
for the same amount of end product compared to
large-scale producers, so the price of labour affects
the small-scale producers more than large-scale
producers due to the us of more labour-intensive
technologies.
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Abstract

The article considers an issue for choosing tractor aggregates necessary to perform a definite amount of work
by means of an economic- mathematical simulation method. The analysis of the data obtained in the process
of simulation allowed establishing the conclusion that there is an economically efficient working width and,
consequently, an optimal number of aggregates for a definite amount and conditions of work.

This method allows a motivated choice of the necessary number of aggregates to perform a definite amount
work taking into account the economic expediency.

The computer software MS Excel Solver was used to calculate the mathematical model solving it as an
optimisation task of non-linear programming. As an example, the choice of a tractor aggregate was discussed
for the cultivation of soil for sowing cereals from the range of machines TopDown (the firm VADERSTAD).
Key words: amount of work, specific costs, working width, tractor aggregate, economic-mathematical

simulation.

Introduction

In many respects the production of competitive
agricultural products depends on the introduction of
contemporary technologies, a motivated amount of
the machines used and their energy intensity.

The application of economic-mathematical
methods in the technical provision of the production
processes allows a motivated choice of technical
means and their re-equipment, ensuring higher
technical and economic indices, and standards
of agricultural production. This opens new non-
traditional ways for the solution of production tasks
using information technologies.

Materials and methods

The aim of this paper is to develop a method for
the choice of a necessary amount of tractor aggregates
in order to carry out a certain amount of work. The
method will provide information to the producer of
agricultural products so that he could make a more
motivated choice on the number of tractor aggregates
for a certain amount of work considering the farm
requirements and conditions during the modification
and adaptation of the new cultivation technologies of
agricultural crops.

Economic-mathematical models and a method of
parametric optimisation of functional dependences
reflecting the character of the investigated process
were applied to solve this task, there [1, 2, 3, 4]. The
functional dependences were found on a theoretical
basis of completing tractor-machine aggregates.

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078

Results and discussion

The proposed method for the choice of a necessary
number of tractor aggregates performing a definite
amount of work is discussed as an example in which a
certain amount of work may be carried out by means
of two or one aggregate in fixed agrotechnical terms.
In the first case there are high expenses for salaries,
fuel and depreciation. In the second case, due to the
use of an aggregate with a great working width there
are higher expenses for depreciation related to its
high price.

The amount of work is 800 hectares. It is necessary
to prepare soil for sowing in fixed agrotechnical terms
— 10 working days — using the TopDown soil tillage
aggregate which ensures the necessary structure
of soil. With the help of the developed economic-
mathematical models for the choice of tractor
aggregates [1, 2], we find out a motivated working
width of the aggregate for the fixed amount of work.
The mathematical model for the solution of the task
is presented in a general way:

Z =F(T,P)

where Z- the specific effective costs. They
include the depreciation costs of the tractor and
agricultural machines, expenses for salaries
and fuel.

Deductions for the repairs and maintenance are
not included into the specific effective costs because
they are not connected with the working width of the
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aggregate. They are calculated in proportion with the
work to be carried out.

T - the vector of technical parameters:

(The capacity of the source of energy, the working
width of the agricultural machine, the technological
speed of the aggregate, the specific resistance of the
machine, the utilisation coefficient of the engine
power).

P — the vector of cost parameters:

(The specific price of the agricultural machine,
the price of fuel, salary per hour of work, percentage
of depreciation deductions).

Calculation of the mathematical model was
conducted by means of the software MS Excel
Solver, solving it as an optimisation task of non-
linear programming.

If the particular amount of work (800 ha) is carried
out by two aggregates, each of them has to cover 400
ha. Using the mathematical model presented above,
we determine an economically efficient working
width for each aggregate. The basic input data on the
machines TopDown — their prices, the technological
speed of work and the required capacity were obtained
from the distributor company Véderstad.

As a result of the calculation of the mathematical
model, solving it as an optimisation task of non-linear
programming, we obtain the optimal value (3.08 m)
of the working width of the agricultural machine
TopDown TD 300, the tractor McCormick XTX
200. In this case the optimal effective costs were
19.8 LVL/ha excluding the expenses on repairs and
technical maintenance.

Figure 1 shows variations in the effective costs of
the selected model of the aggregate depending on the
working width and the amount of work as well as the
fixed agrotechnical terms.

Costs. Ls/ha
N
o

ha;

The outlined field in the graph of Figure 1 shows
variations in the effective costs within the range from
10 to 20 LVL/ha depending on the working width,
the amount of work, and the fixed agrotechnical
term. In this field of values of the effective costs
there is the optimal value Z = 19.8 LVL/ha with the
coordinates (B=3.08 m, Q=400 ha) at the fixed 10-
day agrotechnical term. It is also obvious from the
graph that the effective costs have different values
when the values of the working width and the amount
of work are different. If the working width and the
amount of work are increased, the effective costs
decrease. The limitations imposed on the amount of
work (in this case 400 ha) and the agrotechnical terms
(10 days) narrow down the number of additional
solutions which ensure a minimum value of the
specific effective costs.

When the amount of work was 800 ha at a fixed
10-day agrotechnical term, the optimal value of the
working width of the agricultural machine was 6
metres. This amount of work can be performed using,
for example, the tractor aggregate Case Quadtrac
9370+ TD 600.

Figure 2 shows variations in the specific effective
costs when the amount of the performed work is
limited to 800 ha and the fixed agrotechnical term is
10 days. In this case the optimal effective costs were
18.4 LVL/ha excluding the expenses on repairs and
technical maintenance.

The outlined field in the graph of Figure 2 shows
variations in the effective costs within the range from
9 to 19 LVL/ha depending on the working width, the
amount of work, and the fixed agrotechnical term.
In this field of values of the effective costs there
are the optimal costs Z = 18.4 LVL/ha with the

E10-20 Ls/h

Operating
1 width, m.

Fig. 1. Variations in the effective costs depending on the working width and the amount of work
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Operating width, m.

Fig. 2. Variations in the effective costs depending on the working width and the amount of work (The
limitation imposed on the amount of the performed work was 800 ha, the agrotechnical term -10 days).
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Operating width, m.

Fig. 3. Variations in the specific effective costs depending on the working width of the aggregate taking
into consideration the limitations imposed on the agrotechnical term (10 days)

coordinates (B=6.1 m, Q=800 ha) at the fixed 10-day
agrotechnical term.

From the two considered variants the specific
effective costs are by 7% less if this work is
performed by one aggregate. In both variants, if
the economically efficient working width of the
aggregate is chosen, the imposed limitations lead
to the increase in the working width of tractor
aggregate, and this, in its turn, creates a prerequisite
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for the application of energy-intensive technical
means.

Figure 3 shows variations in the specific effective
costs and the optimal value of the working width of
the agricultural machine performing a fixed amount
of work in limited agrotechnical terms.

It is obvious from the graph that the minimal value
of the specific effective costs (the field of the curves
drawn with thick lines) does not coincide with the
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optimal value determined as a result of the calculation
of the mathematical model. This is because of the
fixed definite amount of the performed work and
the imposed limitations on the agrotechnical terms.
Therefore, when a tractor aggregate is chosen, the
fixed limitations (the amount of work, agrotechnical
terms) should correspond to the allowed value which
satisfies the considered process (the implementation
efficiency of the technology).

Consequently, in the example discussed, if the
task of the work is to prepare 800 ha of soil for sowing
by means of two aggregates (2 - McCormick XTX
200+TopDown TD 300) in a 10-day agrotechnical
term, the costs will make LVL 15840, but using one
aggregate (Case Quadtrac 9370+ TD 600) — LVL
14720. The final economy will be LVL 1120.

The data indicate that there is an economically
efficientworking width ofthe aggregate fora particular
amount of the performed work. It is more efficient
to carry out great amounts of work using energy-
intensive aggregates with a great working width
than by means of several aggregates having a small
working width. However, in this case one should take
into account such a factor as reliability. For instance,
if the work is performed by two aggregates, as in the
example given above, and in case one aggregate fails
to operate, 40 ha will not be covered during a working
day. If the same work is done by one aggregate and
in case it fails to operate, 80 ha will not be covered
during one working day.

It is also necessary to consider the possibility
of annual loading, particularly, if the price of the
aggregate is high, because the renovations costs
increase. Yet the performance of work by means of a
great number of aggregates puts forward the problem
of the personnel.

The discussed method of non-linear programming
to choose tractor aggregates for a definite amount
of the performed work (for example, 800 ha) may
be applied also to obtain initial information for the
simulation of the optimal technical provision of all
the field operations on the farm where the well-known
method of linear programming is applied. In this case
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only the non-linear correlation of the parameters will
be considered which characterises the operation of
the aggregate.

Conclusions

The presented method allows motivated choice
of the necessary number of aggregates to perform
a definite amount work taking into account the
economic expediency.

It is economically more efficient to carry out
great amounts of work by means of energy-intensive
aggregates having a large working width than by a
great number of aggregates having a lesser working
width. In this case, however, one should take into
consideration such factors as the reliability of the
technical means un the issue of the personnel.

The results of the analysis indicate that there
is an economically efficient working width of the
aggregate for a definite amount of work and particular
conditions.
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Kopsavilkums

Raksta aplakots jautajums, ka, izmantojot ekonomiskas un matematiskas modeléSanas metodi, izveleties
nepiecieSamo traktora agregatu skaitu, lai veiktu noteiktu darba apjomu. P&c modeleSanas procesa iegiito
datu analizes rezultatiem noskaidrots, ka noteiktam darba apjomam un apstakliem atbilst ekonomiski efektivs
agregata darba platums un tadgjadi arT optimals agregatu skaits. Lielus darba apjomus ir efektivak veikt ar
lieljaudas agregatiem, kuriem ir liels darba platums, neka ar agregatiem, kuru darba platums ir neliels. Tomer ir
janem vera arT tads faktors ka droSums. Piem@ram, veicot darbu ar diviem agregatiem, ka $aja raksta aplikotaja
pieméra, ja parstaj darboties viens agregats, vienas darba dienas laika netiks apstradati 40 ha. Kad to pasu darbu
veic viens agregats, tad ta klimes gadijuma vienas darba dienas laika neapstradati paliks 80 ha. Tapat ir janem
vera gada slodzes iesp&jamiba, it seviski, ja agregatam ir augsta cena, jo pieaug renovacijas izdevumi. Tacu
darbu veikSana ar lielaku agregatu skaitu izvirza kadru problemu.

ST metode lauj pamatoti izvélties nepiecieSsamo agregatu skaitu, lai veiktu noteiktu darba apjomu, nemot
vera ekonomisko merktiecigumu, ka ar1 paver jaunus netradicionalus razoSanas uzdevumu risinasanas celus,
izmantojot informacijas tehnologijas.

Matematiskd modela aprékinam ir izmantota datorprogramma MS Excel Solver, to risinot ka nelinearas
programmeéSanas optimizacijas uzdevumu. Ka piemérs tiek apliikota traktora agregata izvele augsnes
sagatavosanai graudaugu s&$anai no masinu nomenklatiiras TopDown (firma VADERSTAD).
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Abstract

The objective of this article is to calculate the cost of milk produced in Latvian dairy farms, to make the
comparative analysis of milk production costs and production cost structure for different economic size farm
holdings for the period between 2004 and 2007. The research is based upon FADN collected database, which
characterises the activities in dairy sector. The research results display that the production cost of one litre of
milk throughout all these years and almost in all farm holding groups has exceeded the sales price. However
the support payments n their turn available to farm holdings have covered the risen negative difference. The
proportion of milk in the livestock output and total output was bigger in large farms. The analysis of milk
production costs structure shows that during the last years the biggest proportion in the costs is made by fodder

and depreciation.

Atslégas vardi: pasizmaksa, piena paSizmaksas kalkulacija, piena lopkopiba
Key words: prime cost, calculation of milk prime costs, dairy.

Ievads

Introduction

Petfjuma mérkis ir veikt Latvijas piena lopkopibas
saimniecibas sarazota piena paSizmaksas salidzinoSo
analizi dazadas peéc ekonomiska lieluma saimniecibas

2004. - 2007. gada. Merka sasniegSanai ir formul&ti

sadi uzdevumi:

1) izpétit razosanas izmaksu strukttiru piena
lopkopibas saimniecibas;

2) veikt piena paSizmaksas kalkulaciju dazadas pec
ekonomiska lieluma saimniecibu grupas;

3) veikt piena pasSizmaksas un pardoSanas cenas
salidzino$o analizi, izvertgjot razosanas atbalsta
nozimi saimniecibu ienakumu veidosana.

Petijumahipotézeir: pienapasizmaksaskalkulacija
veicina lauksaimnieciskas razoSanas procesa efektivu
vadibu un veido pardomatas atbalsta pieskirSanas
politikas pamatu. Petfjums ir balstits uz SUDAT baze
apkopotiem datiem, kas raksturo piena lopkopibas
sektora saimniecibu darbibu. P&tfjuma ir izmantota
monografiska, salidzinosas un koeficientu analizes,
grupésanas, datu statistiskas apstrades, dedukcijas un
indukcijas metode. P&tfjuma baze ir Latvijas piena
lopkopibas saimniecibu (41. specializacija saskana

1

ar FADN tipologiju) atbilstosi SUDAT atlases
kriterijiem noteikta izlase (2004. g. — 149, 2005. g. —
203, 2006. g. — 213 un 2007. g. — 141 saimnieciba),
kura tadgjadi ir uzskatama par reprezentablu.

Ta ka daudzas piena lopkopibas saimniecibas
nodarbojas ar vairaku lauksaimniecibas produkcijas
veidu razoSanu (t. sk. ctiku un liellopu produkcijas
u. c.), aprékinot piena paSizmaksu, paSi svariga
ir korekta tieSo un pieskaitamo izmaksu sadale un
attiecinasana. P&tljuma ietvaros bija veikta piena
pilnas pasSizmaksas kalkulacija (full costing),
izmantojot procesa izmaksu (process cost) metodi.
(Kohler’s Dictionary, 1983) Ka norada dazi autori
(Kucera M. et. al., 2003), ta ir lauku saimniecibas
visplasak izplatita. Tiesi So paSizmaksas veidu biezi
izmanto uzpémuma darbibas ilgtermina planosana
jeb programmeésana (programming), jo ta dod iesp&ju
aprékinat vélamo produkcijas realizacijas cenu.
(Anthony R. N. et. al., 1995)

Lai noteiktu pieskaitimo izmaksu' un sapemta
razo$anas atbalsta attiecinasanas likmi (cost rate,
recovery rate, absorption rate), pétijjuma ka
bazi izmantoja sarazota piena vértibas ipatsvaru
saimniecibas sarazotas produkcijas kopgja vértiba.

Saja petijuma ka pieskaitamas izmaksas bija noteiktas izmaksas, kas radugas no eku un tehnikas uzturéanas, degvielas

un smérvielu iegades, maksajumiem par elektribu un apkuri, pakalpojumiem, tehnikas nomu u. c., ka arf nolietojuma (&ku,
iekartu un masinu, pargjo pamatlidzeklu) atskaitijumi, aréjas izmaksas (algotais darbaspéks, procentu maksajumi un nomas
maksa), nealgota darbaspéka izmaksas un izmaksu korekcija razas gadam.
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Piena pasizmaksas salidzinosa analize Latvijas piena

lopkopibas saimniecibas

Pasizmaksas kalkulacija bija ieklautas arT nealgota
darbaspeka izmaksas. Sada pieeja, kad pasizmaksas
monetarie posteni tiek papildinati ar nemonetarajiem
(non-cash expences), lai arl periodiski izpelnas
kritiku, tomer atbilst ekonomiski attistitajas valstis
(t. sk. ASV Zemkopibas ministrijas Ekonomisko
petijumu dienestd) izstradatai lauksaimniecibas
produktu  paSizmaksas kalkulacijas metodikai
(Jesse E. et. al., 2003).

Ievérojot, ka saimniecibas nesniedz un SUDAT
datu baze nav informacijas par lopkopibas specifisko
izmaksu (lopbaribas, aps€kloSanas, veterinaras u. c.)
sadali pa razotas produkcijas veidiem, attiecinasanas
likme bija noteikta, izmantojot sarazota piena
vertibas Tpatsvaru saimniecibu sarazotas lopkopibas
produkcijas vertiba. Citi autori (Smith J. B., 1974;
Gresley W., 1985) proporciju noteica, izmantojot
pardota piena TIpatsvaru  saimniecibas  neto
apgrozijuma.

Rezultati un diskusija

Results and discussion

Viens no vadibas gramatvedibas galvenajiem
uzdevumiem ir produkcijas paSizmaksas (product
costs) kalkulacija, jo tas ir svarigakais adekvatas,
taisnigas un konkur@tsp€jigas pardoSanas cenas
noteikSanas prieksSnoteikums. (Humms b. et. al., 2000;
Cemokos 10. H., 2007)

Analiz&jot piena razoSanas izmaksu struktiiru,
jasecina, ka wvisas Latvijas piena lopkopibas
saimniecibu grupas vislielakais Tpatsvars bija
lopbaribas un darbaspeka izmaksam (1. tabula
pielikuma). Pirktas lopbaribas izmaksu Ipatsvaram

bija raksturiga tendence palielinaties, pieaugot
saimniecibu ekonomiskajam liclumam. Salidzinot ar
2004. gadu, 2007. gada pasrazotas lopbaribas izmaksu
Tpatsvars visbitiskak bija sarucis vislielakaja (100 lidz
250 ELV) un vismazakaja (2 Iidz 4 ELV) saimniecibu
grupa - par 11.9 un 11.3 procentpunktiem, ka ar1
saimniecibas ar ekonomisko lielumuno 8 Iidz 16 ELV
(par 9.5 procentpunktiem). Ja mazas saimniecibas
darbaspeka izmaksas, kuru veidoja nealgotie
darbinieki (gimenes locekli), sasniedza maksimumu,
proti, '/, no visuizmaksukopsummas, tad, palielinoties
saimniecibu ekonomiskajam lielumam lidz 16 ELV,
So izmaksu Tpatsvars saruka lidz 8 vai 9 %. Vidgji
lielas un lielas saimniecibas tas atkal pieauga uz algota
darbaspeka izmaksu rékina. Nolietojums Iidztekus
lauku saimniecibu darbibas tehniska nodrosinajuma
izmaksam (€ku un tehnikas uztur&Sana, elektriba,
apkure, degviela un smérvielas) ietilpa péc izmaksu
Tpatsvara nakosaja lielakaja grupa. Analiz&jama laika
perioda nolietojuma ievérojams pieaugums dazas
saimniecibu grupas (it seviski 100 lidz 250 ELV
un 8§ Iidz 40 ELV) labi raksturoja piensaimniecibas
sektora notikuso ilgtermina ieguldijumu nomainas un
atjaunosanas procesu (sk. 1. att€lu pielikuma), kad
2004. - 2006. gada veiktie bruto ieguldfjumi izraisTja
nolietojuma atskaitljumu picaugumu 2007. gada.
Svariga loma razoSanas materiali-tehniskas bazes
atjaunosana bija ar€jiem finans€juma avotiem,
par ko liecina gan procentu maksajumu Tpatsvara
kopgjas izmaksas, gan ilgtermina saistibu Tpatsvara
pieaugums bilancé (sk. 2. att€lu). Tomér arvalstu
pétijumos (Stelecek F., 2008) lidztekus Spanijai
(0.039), Ungarijai (0.069), Lietuvai (0.081), Igaunijai

045

0,40

0,35

030

0,25

020 |

0,15 7

0,10 7

0,05 |

0,00
Vidgji /
Average

2-<4 4-<8

8-<16

16 -<40 40-<100  100-<250

\l 2004 B 2005 O 2006 B 2007

Avots: autoru aprekini, izmantojot SUDAT datus

2. attéls. Ilgtermina saistibu ipatsvars bilancé Latvijas piena lopkopibas saimniecibas pa ekonomiska
lieluma grupam (2004. — 2007. g.) / Long-term liabilities vs. total assets ratio for Latvian dairy farms
(grouped by by ESU), 2004 - 2007
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(0.096), Italijai (0.097) un Lielbritanijai (0.097)
Latvija (0.089) ir ierindota to ES dalibvalstu grupa,
kuru piena lopkopibas saimniecibam ir viszemaka
nolietojuma atskaitTjumu attieciba pret iep€mumiem.
Tas liecina, ka Latvija joprojam notiek ekstensiva
materiali-tehniska nodroSinajuma attistiba (capital-
saving type of technical development).

No dazu specialistu (Latvietis J. et. al., 2006a)
izverstas analizes izriet, ka Latvija, salidzinot laika
posmu no 1975. Iidz 1980. gadam un p&c 2000. gada,
piena paSizmaksa pieauga tadu izmaksu postenu
Tpatsvars ka ,,Masinu iegade un ekspluatacija” (no 5
lidz 15 %), ,,Biivju ekspluatacija” (no 3 lidz 10 %) un
,,Parejas izmaksas, t. sk. veterinarie pakalpojumi” (no
14 I1dz 20 %). Savukart lopbaribas izmaksu Tpatsvars
samazinajies no 50-55 lidz 40 %, darbaspeka
izmaksu — no 20 Iidz 10 %. Tas ir izskaidrojams ar
peédgjos gados notikuso energétisko resursu, tehnikas
iegades un renovacijas, ka arT buvju ekspluatacijas
sadardzinajumu. 10 saimniecibu, kuru ganampulkos
izslaukums bija 3800 — 6500 kg no govs gada, minéto
autoru veiktais apsekojums lava secinat, ka izmaksas
lopbaribai vidgji bija 38 % no kopgjas paSizmaksas
ar salidzinosi lielam svarsttbam — 25-51 %. Turklat
bija konstatéts (Latvietis J. et. al., 2006b), ka
zemakais lopbaribas izmaksu tpatsvars (11dz 46 %) ir
ganampulkos ar zemakiem izslaukumiem (4500-5500
kg gada), bet augstakais (44-50 %) - ar augstakiem
izslaukumiem (6000-6500 kg gada). Pec LLKC?
datiem (Graudins U., 2008) lopbaribas izmaksas piena
pasizmaksa veido 50-60 %, bet dazas saimniecibas,
spekbaribu razojot uz vietas, ap 30 %.

ASV Zemkopibas ministrijas petijums (Babb
M. E., 1981) liecina, ka piena lopkopibas sektora
ap 75 % no tieSajam izmaksam veido lopbaribas
izmaksas, kuram seko algota darbasp€ka izmaksas.
C. H. Burton sagatavotaja (Burton C. H., 1976)
fermai ar 80 govju lielu ganampulku paSizmaksas
kalkulacija (1968. — 1975. g.) lopbaribas Ipatsvars
bija ap 58 %, darba izmaksu - 13 — 15 %, tehnikas
un pakalpojumu - 4,5 - 7 %. Saskana ar citu autoru
veiktajiem aprékiniem (Jesse E. et. al., 2003) piena
razoSanas pasizmaksas struktiira pa ASV Statiem bija
verojamas diezgan lielas atSkiribas: Viskonsinas,
Aidahas un Kalifornijas Statos vislielako Tpatsvaru
vid&ji veidoja: lopbariba 28 %, 43 % un 50 %
attiecigi, nolietojums 22 — 25 % robezas, algota un
nealgota darbaspéka izmaksas 31 %, 21 % un 15 %
attiecigi (t. sk. nealgotais darbaspeks 24 %, 13 %
un 7 % attiecigi), bet eku un tehnikas uzturésana,
elektriba un apkure — ap 6 %. Veicot atsevisku

3

LLKC — Latvijas Lauku konsultaciju un izglitibas centrs

paSizmaksas postenu mazak detalizé€tu analizi citos
12 ASV Statos,* vismazakais nolietojuma Tpatsvars
bija konstatets Teksasas un Vermontas fermas (11-
12 %), 2 Statos tas bija 13 - 14 %, 4 Statos — no 14
Iidz 19 %, bet pargjos - ap 20 — 23 %. Ieverojams
nolietojuma Tpatsvars biezi ir izskaidrojams ar lielam
investicijam, rékinot uz 1 govi, ja fermas dominé
relativi nelieli ganampulki. Savukart lopbaribas
izmaksu nevienadu TIpatsvaru liela mera noteica
gan dazadas cenas lopbaribai, gan arT tas atskirigais
sastavs. Vairuma Statu lopbaribas izmaksas bija 30 -
40 % robezas un tikai Minesota veidoja 25 %, bet
Teksasa - 52 %. Vislielakais nealgota darbaspéka
izmaksu Tpatsvars (virs 30 %) bija Pensilvanijas,
Minesotas un Kentukijas Stata, vismazakais — Teksasa,
Dzordzija un Ohaija (7 - 11 %), bet vairakuma Statu
22 - 24 % robezas. Tapat amerikanu p&tnieki atklaja
interesantu likumsakaribu: tajas ASV fermas, kuras
pieskaitamo izmaksu Iimenis bija augsts, tiesas
izmaksas bija mazas. Ka norada lauksaimniecibas
ekonomikas specialisti (MacDonald J. M., 2007),
tieSi pieskaitamas izmaksas ir lielu saimniecibu,
kuras sp&j izmantot sava riciba esoSos resursus ar
lielako intensitati, galvena prieksrociba.

Vertgjot ar variacijas koeficienta palidzibu
slaucamo govju skaita izmainas Latvijas piena
lopkopibas saimniecibas (2. tabula), jasecina, ka
vislielakas ganampulka svarstibas bija v€rojamas
saimniecibu grupa no 40 lidz 100 ELV (V =
25,3 %) un no 4 lidz 8 ELV (V = 21,4 %). 2004. —
2007. gada piena vertibas Ipatsvaram gan lopkopibas
produkcijas, gan kop&ja produkcijas vértiba bija
tendence palielinaties. Visnozimigakais pieaugums
bija saimniecibu grupa no 2 lidz 4 ELV un no 8 Iidz
16 ELV. Tapatipatsvars konsekventi bija augstaks p&c
ekonomiska lieluma lielakajas saimniecibas, liecinot
par izteiktaku specializacijas pakapi. 1 litra piena
paSizmaksa parsniedza pardoSanas cenu lielakaja
dala lauku saimniecibu. Analiz€jama laika posma
So saimniecibu loks nepartraukti paplaSinajies: ja
2004. gada pasizmaksa bija mazaka neka pardosanas
cena saimniecibas ar ekonomisko lielumu virs
16 ELV, tad 2005. gada — tikai saimniecibas virs
40 ELV. 2006. gada gandriz visas saimniecibu
grupas piena pasizmaksa parsniedza pardosanas cenu
- vienigi grupa no 100 Iidz 250 ELV paSizmaksa bija
vienada, bet 2007. gada — par LVL 0,04 mazaka,
salidzinot ar 1 litra piena pardoSanas cenu. Lidz ar to
piena lopkopibas sektors bija sp&jigs turpinat darbibu,
tikai pateicoties sanemtajam razoSanas atbalstam,
kura nozime nepartraukti pieaug. Vismazako

Dzordzija, Ilinoisa, Indiana, Kentukija, Minesota, Nujorka, Ohaija, Pensilvanija, VirdZinija, Teksasa, Tenesija un Ver-
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2. tabula.
Latvijas piena lopkopibas saimniecibas razota piena paSizmaksas aprékina raksturojoSie raditaji pa
ekonomiska lieluma grupam (2004. — 2007. g.) / Parameters of milk production costs calculation in
Latvian dairy farms (grouped by by ESU), 2004 - 2007

- & = O
Radttajs / Parameter F§ § g %D T'{- o\? § §'{- % 8I §
o = I < b © S -V
< — <
2004 13 6 6 23 50 83 321
Slaucamo govju skaits / 2005 15 6 10 25 53 134 371
Dairy cows 2006 16 6 10 23 49 104 366
2007 14 5 8 16 32 78 234
2004 59.4 23.0 | 30.1 | 104.9 | 257.5 | 388.8 | 1687.0
SaraZots piens (tonnas) / 2005 69.6 27.2 | 43.1 | 123.0 | 250.2 | 892.0 | 1918.9
Milk produced (tonnes) 2006 | 80.4 | 259 | 44.9 | 110.0 | 267.9 | 5852 | 2391.6
2007 72.3 18.5 | 41.1 | 729 | 1784 | 3853 | 1696.9
Piena Tpatsvars kopgja 2004 52 42 51 49 54 65 68
produkcijas vértiba (%) / 2005 53 45 42 59 60 66 69
Proportion of milk in total 2006 59 49 5] 59 67 63 71
output (%) 2007 | 61 56 | 56 | 62 | 6 63 73
Piena patsvars lopkopibas 2004 79 67 76 78 83 84 89
produkcijas vertiba (%) / 2005 78 66 75 81 82 88 86
Proportion of milk in livestock 2006 80 68 76 80 86 84 86
output (%) 2007 | 83 73 | 79 | 83 84 86 89
2004 15 18 16 14 13 13 14
Piena pasizmaksa (sant./1 1) 2005 19 19 19 18 18 17 16
Costs of milk (sant./1 1) 2006 19 20 | 19 18 18 21 18
2007 22 24 19 22 21 21 18
2004 4 4 4 4 4 5
Razo3anas atbalsts (sant./1 1) 2005 4 4 3 4 4
Subsidies (sant./1 1) 2006 6 5 5 6 6 6 4
2007 4 5 4 4 3 4 2
2004 14 12 14 13 14 15 15
Pardosanas cena (sant./1 1) 2005 16 15 16 17 17 13 17
Sales price (sant./1 I) 2006 17 15 | 16 17 17 18 18
2007 19 17 19 19 20 19 21
2004 2.3 -24 | 1.6 2.6 5.1 6.1 3.3
Pelna - zaud&jumi (sant./1 1) 2005 1.6 -0.5 | 0.0 34 2.3 5.1 3.9
Profit or loss (sant./1 1) 2006 3.4 1.0 | 2.1 | 40 4.9 35 4.7
2007 14 -2.1 | 3.0 04 2.1 2.7 6.3
Avots: autoru aprékini, izmantojot SUDAT datus
saimniecibu grupa no 2 lidz 4 ELV subsidijas nebija Piena  paSizmaksas  kalkulacijas  vienotas

pietickamas, lai kompensétu pardoSanas cenas un  metodikas neesamiba ievérojami sarezgl salidzinoso
razoSanas paSizmaksas starpibu, tapéc pienarazosana  analizi. Pieméram, LLKC gadskart&jos izdevumos
bija nerentabla (izpemot 2006. gadu). (Bruto, 2007) tiek aprekinats vienigi bruto segums.
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Dazos avotos (Belavnieks J., 2008) aprékinata piena
pasizmaksa Latvijas statlitsabiedribas nedaudz
atSkiras no kalkulétas §a pétfjuma ietvaros. Proti,
1 litra piena vid€ja paSizmaksa 2004. g. bija LVL
0.129, 2005. g. — LVL 0.159, 2006. g. — 0.165,
bet 2007. g. — LVL 0.221 apméra. Savukart pec
J. LatvieSa un J. Priekula (2006b) aprékiniem piena
pasizmaksa 2006. gada svarstijas LVL 0.072-0.0139
robezas.

Latvijas zinatniskaja literatiira (Latvietis J. et.
at., 2006a) ka viens no lielas piena paSizmaksas
mazajas saimniecibas iesp&jamiem iemesliem ir
mingta novecojusi tehnologija un augsts roku darba
Tpatsvars. Nozimiga loma paSizmaksas samazinasana
tieck pieskirta (Zujs V., 2005) [&tu lopu mitnu
izmantoSanai, noradot uz nepiecieSamibu mekl&t
ekonomiski izdevigus risinajumus septindesmitajos
un astondesmitajos gados uzbtivéto piena lopkopibas
lielfermurekonstrukcijai,jo pecizvietojamo dzivnieku
skaita tas atbilst optimalajam mitnu lielumam. No V.
Zuja pétijuma rezultatiem izriet, ka vismazaka piena
pasizmaksa ir, lietojot govju nepiesieto turéSanu
nesiltinata katl, tomér paSizmaksas atskiribas,
izmantojot piesieto tur€Sanu siltinata vai nesiltinata
kaitt, ir nebitiskas (neparsniedz 4.3 %). Taja pasa
laika praktiki (Belavnieks J., 2008) norada, ka
lopu mitpu modernizéSanas un jaunu tehnologisko
iekartu iegades nesamerigi lielas izmaksas, ka
arT nolietojuma atskaitijumi un kredita procentu
maksajumi nevis samazina, bet gan palielina sarazota
piena paSizmaksu.

Literatira var atrast atzinumu (Smith B. J.,
1974; MacDonald J. M., 2007), ka lielo ganampulku
saimniecibas piena razosanas pasSizmaksa ir lielaka,
neka mazajas saimniecibas. Ar1 L. W. Tauer (2001)
petijumi to apstiprina, tomer vina veikta razoSanas
izmaksu modeléSana ar stohastisko izmaksu
funkciju, izmantojot robezas (frontier cost) jeb
labakas prakses izmaksu (best practice cost) un
efektivitates komponenti,” lava secinat, ka lielaka
empiriski nov@rotu augstu izmaksu dala ir saistita
ar mazu saimniecibu neefektivo darbibu. Pieaugot
saimniecibu ekonomiskajam lielumam, saimniecibu
darbibas efektivitatei ir tendence paaugstinaties.
Pieméram, noveérSot neefektivitati, 1999. gada
Nujorkas §tata 50 govju lielaja ganampulka 1 kg piena
aprekinata pasizmaksa bija USD 0,299, bet 500 govju
ganampulka — tikai par 4 % mazaka, proti, USD 0,287.
Velak publicétaja petijuma (Tauer L. W. et. al., 2006)
atklats, ka lielaks slaukSanas iekartu izmantoSanas

5

ilgums diena un tada sisttma ka lopu ganiSana
aplokos izraisa robezas izmaksu samazinajumu (bet
vienlaicigi samazinas arT efektivitate). Savukart
slaukSanas zales un dietologa (baribu specialista)
pakalpojumu izmantoSana pozitivi ietekme kopgjas
izmaksas, jo palielina efektivitati. Jo vecaks
fermeris, jo mazaka ir vina darbibas efektivitate.
Ganampulka vidgjais lielums, saimniecibas juridiska
forma, fermera izglitiba, datorizéta slaukSanas
un baroSanas sisttma, ka arl baribu testéSana
neatstaja statistiski nozimigu ietekmi uz piena
pasSizmaksu.

Izmantojot analizei ASV lauksaimniecibas
skaitiSanas datus (1959., 1964. un 1969. g.),
B. J. Smith (1974) nekonstatgja likumsakaribu starp
piena pasizmaksu un no ta pardosanas giito pelpu 13
ASV dienvidu Statos, kurus aptvéra vina petijums.
Skaidra un pozitiva sakariba bija saskatama starp
pardosanas cenu un izmaksam — Statos ar augstu piena
paSizmaksu produkcijas iepirkSanai bija noteiktas
ar augstakas cenas. Sis secindjums saskangja ar
ASV Zemkopibas ministrijas Ekonomisko pé&tijumu
dienesta rezultatiem, par kuriem 1973. gada zinoja
D. E. Cummins un B. M. Buxton. Cita uz FADN
datu analizi par 2000. — 2004. gadu balstitaja
petijuma (Stelecek F., 2008) sakariba starp piena
pardosanas cenu un razoSanas rentabilitati arT netika
identificéta (piem&ram, Somija un Zviedrija arl
visaugstakas cenas nekompensgja saimniecibam
zaud&jumus). Vairdkuma dalibvalstu saimniecibas
sp&ja nodrosinat pienemamu rentabilitati, neskatoties
uz zemu razoSanas produktivitati. Saimniecibu
pelna (zaud@umi) bija rezistenta pret piena
realizacijas cenu Tstermina svarstibam, daudz
lielaka méra to ietekm€ja cenu izmainas ilgaka
laika perioda.

Raksta autori konstat€ja Latvijas piena lopkopibas
saimniecibas pozitivo korelaciju starp piena
izslaukumu un radito neto pievienoto vertibu uz 1
nosactto darbaspéka vienibu (3. attéls).

Ta bija visciesaka 2005. un 2007. gada
(1,005 = 0.928; 1, = 0.924), bet 2004. un 2006. gada
bija izteikta daudz vajak (r,,, = 0.700; r,,, = 0.711).
Analizgjot rezultatus p&c saimniecibu ekonomiska
lieluma, vislielaka pozitiva korelacija bija konstat&ta
lauku saimniecibas ar ekonomisko lielumu no
100 Iidz 250 ELV (r = 0.952) un no 2 lidz 4 ELV
(r = 0.951), ka arT no 40 lidz 100 ELV (r = 0.899).
Saimniecibas ar ekonomisko lielumu no 4 lIidz § ELV
ta bija negativa (r = -0.715).

Robezas jeb labakas prakses izmaksu avots ir ferma izmantotas tehnologijas, bet efektivitates komponenti ietekmé mi-

n&to tehnologiju prasmigas izmanto$anas pakape. Jo neefektivak pie konkréta saimniecibas lieluma tiek izmantota labaka
prakse, jo vairak §1s lauku saimniecibas izmaksas parsniedz labakas prakses izmaksas. L1dz ar to paSizmaksas samazina-
jums ir iesp&jams tikai labakas prakses efektivas izmantosanas gadijuma.
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B NPV/ NVA 2004. 4484 2051 3284 6732 11014 7338 4968
O NPV/ NVA 2005. 4026 2398 3560 5891 5973 9321 5065
O NPV/ NVA 2006. 4969 2673 457 6702 8576 7800 7209
T NPV/ NVA 2007. 4082 2034 2085 3976 5822 6337 11325
A Izslaukums / Yield 2004. | 4.6 36 47 46 52 47 53
X Izslaukums / Yield 2005. 4.6 42 4.2 49 4.7 6.7 52
+ Izslaukums / Yield 2006, | 5.1 45 44 49 54 56 65
® Izslaukums / Yield 2007.| 5.1 4.1 50 46 55 49 73

Avots: autoru aprekini, izmantojot SUDAT datus

3. attéls. NPV uz 1 LDV® (LVL) un piena izslaukums (t) Latvijas piena lopkopibas saimniecibas pa
ekonomiska lieluma grupam (2004. — 2007. g.) / NVA per 1 AWU (LVL) and milk yield (t) in Latvian
dairy farms (grouped by by ESU), 2004 — 2007

Secinajumi

Conclusions

1. Latvijas piena lopkopibas saimniecibas razota
piena izmaksu struktiira vislielakais Tpatsvars
bija lopbaribas un darbaspéka izmaksam. Pirktas
lopbaribas izmaksu Tpatsvaram bija raksturiga
tendence palielinaties, picaugot saimniecibu
ekonomiskajam lielumam.

2. 2004. — 2007. gada piena vertibas patsvars bija
palielinajies gan lopkopibas produkcijas, gan
kopgja piena lopkopibas saimniecibu sarazotas
produkcijas vértiba. Ipatsvars konsekventi bija
augstaks péc ekonomiska lieluma lielakajas
saimniecibas, liecinot par to vairak izteiktu
specializacijas pakapi.

3. Sarazota piena 1 litra paSizmaksa parsniedza
pardosanas cenu lielakaja lauku saimniecibu dala,
turklat analizg€jama laika perioda $o saimniecibu
skaits picauga. Proti, ja 2004. gada pasizmaksa
bijamazakaneka pardoSanas cena saimniecibas ar
ekonomisko lielumu virs 16 ELV, tad 2007. gada
— vairs tikai saimniecibas ar ekonomisko lielumu
no 100 Iidz 250 ELV. Lidz ar to piena lopkopibas
sektors turpindja darbibu tikai pateicoties
sanemtajam razosanas atbalstam.
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Abstract

The paper contains the research results on some production and entrepreneurship problems in Latvian
agriculture. The characteristics and analysis of the situation in agriculture showed that there are considerable
areas of unutilised agricultural land in Latvia, and the productivity is low. The entrepreneurs in agriculture have
to face different factors, affecting the production. Expert methods may help in combination of these factors.
Different models may be elaborated on the basis of the factor combination. These models are convenient for
entrepreneurs, and allow taking into consideration the regional specifics.

Key words: agricultural land, factors, productivity, entrepreneur.

Ievads
Introduction
Joprojam svariga prioritdte ir ievErojami

driza pietuvosanas ES valstu sociali ekonomiskas
attistibas [imenim, no kura Latvija turpina ievérojami
atpalikt. Par to uzskatami liecina zemais iek§zemes
kopprodukta (IKP) limenis, rékinot uz 1 iedzivotaju,
kas 2007. gada sastadija 58% no vid&ja Iimena ES, kas
ir ceturtais zemakais raditajs. No visam ES valstim
lielakais IKP uz vienu iedzivotaju bija Luksemburga,
kur ES vidgjais Itmenis tika parsniegts 2.8 reizes.
Augsti IKP raditaji ir ari Irija, kur ES vid&jais raditajs
parsniegts par 46%, Niderlandé (31%), Austrija
(28%), Zviedrija (26%), Danija (23%) un Belgija
(18%).

Pietuvosanas ES vidéjam limenim nav iesp&jama
bez visu tautsaimnieciba pastavoSo iesp&ju un
potencialuizmantosanasikvienanozargunteritorialaja
vieniba. Latvija viena no tadam pamatrazoSanas
nozarém ir lauksaimnieciba, kas raksturiga visiem
misu valsts regioniem.

ST materialas raZoSanas nozare, kas audzé
lauksaimniecibas kultiras un lopus, lai iegiitu
augkopibas un lopkopibas produktus, un nodarbojas
arT ar augu un dzivnieku produktu pirmapstradi,
gadu gajuma ir izjutusi visas biitiskas izmainas, ko ir
piedzivojusi miisu valsts tautsaimnieciba ka apjoma,
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ta strukttira, kas ir bijusi gan labvéliga, gan negativa.
Budama nozare, kuras attistiba kluva strauja péc
pirma pasaules kara un kas péc otra pasaules kara
padomju perioda beigas bija pietuvojusies pirmskara
limenim, neatkaribas atgiiSanas perioda piedzivoja
kritumu, un 2000. gada tas razoSanas apjoms bija
samazinadjies divkart. 1990. gada IKP struktira
lauksaimnieciba nodro$inaja 21.1%, bet 2006. gada
— 3.2%. No eksporta nozares ta ir parvértusies par
importa nozari un smagi izjtt ES ierobezojumus.

Nereti tieck runats par lauksaimniecibas
atdzimSanu, pasvitrojot, ka S$is process Latvija
ir Joti vajs. Tapéc aktuals ir kluvis jautajums
par  lauksaimnieciska  potenciala  attistibas
pastiprinasanu.

Hipotéze: laukuuznémejuiesaiste un atbalstisana
lauksaimnieciskas razoSanas kapinasana var dot
ieguldfjumu nozares devuma kapinasana.

Pétijjuma meérkis: noskaidrot problémas, kas
saistas ar lauksaimnieciskas razoS$anas attistibu un
risindgjumiem.

Uzdevumi:

— raksturot situaciju nozarg;
— analiz&t radusas problémas;
—  formul@t risinajumus.

Darba izmantotas metodes: monografiska,

statistiskas analizes un eksperta metodes.
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Pétijjuma rezultati

Research results

Lauksaimniecibas produkcijas razoSana laika
posma no 1990. gada lidz 2006. gadam Latvija
kopuma samazinajusies turpat divkart, ko galvenokart
ir izraisijis razoSanas samazinajums lopkopiba, kas
sastadija 32.0% no 1990. gada limena. RaZoSanas
apjoms augkopiba S$aja laika samazinajies par
25.2%.

RazoSanas apjoma samazinajumu augkopiba
radija s€jumu kopplatibas samazinaSanas, kas $aja
laika posma nokritas no 1627.0 tikst. ha uz 1122,7
tikst. ha jeb par 31%, taja skaita graudaugi —no 675.4
tikst. ha uz 511.8 tikst. ha jeb par 24.2%, kartupeli
—no 80.3 tiikst. ha uz 45.1 tukst. ha jeb par 43.8%,
bet garskiedras lini — no 11.9 tiikst. ha uz 1.5 tokst.
ha jeb astonkartigi. Rezultata samazinajas arT graudu
kopraza no 1599 tukst. t 1990. gada uz 1159 tikst. t
2006. gada jeb par 27.5%, kartupe]u kopraza no 1016
tikst. t uz 551 tukst. t jeb par 45.8%.

Galveno lopkopibas produktu razosanas apjoma
krituma pamata ir galas razoSanas samazinajums,
kas ir nokrities no 308.5 tukst. t 1990. gada uz 79.7
takst. t 2006. gada jeb gandriz Cetrkartigi, ka arT piena
razoSana, attiecigi samazinoties no 1893.2 tukst.
t uz 815.1 tukst. t jeb 2.3 reizes. Mazaka mera ir
samazinajusies olu razo$ana —no 818.9 milj. uz 552.7
milj. jeb par 32.5%.

Attiecigi samazinajas arl augkopibas un
graudkopibas produktu razosana r€kinot uz vienu
iedzivotaju. Ja 1990. gada tika sarazots 600 kg graudu
un 382 kg kartupelu, tad 2006. gada attiecigi 506 kg
un 241 kg. Lopkopibas produktu razoSana uz vienu
iedzivotaju Saja pasa laika posma galas razoSana
samazinajas no 116 kg uz 35 kg, bet piena razoSana
no 711 kg uz 356 kg.

Taja pasa laika ir redzams, ka novarta ir atstatas
iespgjas lauksaimnieciskas razosanas paplasinasanai.
Pirmkart, samazinas lauksaimnieciba izmantojamas
zemes platibas.

1.tabula
Table 1
Zemes lietojums Latvija laika perioda no 2000. Iidz 2006. gadam
The use of land in Latvia for the period of 2000 - 2006
2000 2001 2002 2003 2004 2005 2006
Zemes kopplatiba (tikst. ha) 6458.9 6458.9 | 6458.9 6458.9 | 6458.9 6458.9 | 06458.9
Visas zemes (bez ickSzemes
tdeniem) 6229.0 | 6229.0 | 6229.0 | 6229.0 | 6229.0 | 6229.0 | 6224.3
Izmantota lauksaimniecibai
izmantojama zeme 1587.1 1581.6 1595.3 1581.4 1641.9 1733.5 | 1855.1
t.sk. aramzeme 969.9 958.2 972.8 956.4 1008.6 1091.8 | 1205.1
ilggadigie stadijumi 11.5 12.1 12.2 12.0 12.4 12.8 13.2
plavas un ganibas 605.7 611.3 610.3 613.0 620.9 928.9 636.8
mezi | 2851.7 | 28682 | 2861.5 2877.2 | 2885.5 2904.4 | 2918.2
pargjie 1790.1 1779.0 1772.0 1770.0 1701.4 1590.9 | 1450.8
% pret kopplatibu
Zemes kopplatiba (tikst. ha) 100 100 100 100 100 100 100
Visas zemes (bez ick§zemes
tdeniem) 96.4 96.4 96.4 96.4 96.4 96.4 96.4
Izmantota lauksaimniecibai
izmantojama zeme 24.6 24.5 24.7 24.5 25.4 26.8 28.7
t.sk. aramzeme 15.0 14.8 15.1 14.8 15.6 16.9 18.7
ilggadigie stadijumi 0.2 0.2 0.2 0.2 0.2 0.2 0.2
plavas un ganibas 9.5 9.5 9.4 9.5 9.6 9.7 9.9
mezi 442 44.4 443 44.5 447 45.0 45.2
pargjie 27.7 27.5 27.4 27.4 26.3 24.6 22.5
Avots: autoru veidots péc Latvijas statistikas gadagramatas 2007.
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No Latvijas zemes kopplatibas, kas sastadija
6458.9 tikst. ha, uz 2006. gada 1.janvari
lauksaimnieciba izmantojama zeme aizne@ma 2470
takst. ha jeb 38.2%, mezi 2918.2 tikst. ha jeb 45.2%,
bet visas pargjas platibas kopa 1070.7 tikst. ha jeb
16.6%. No lauksaimnieciski izmantojamas zemes
72.9% sastadija aramzeme, 1.2% auglu darzi, 9.2%
plavas un 16.5% ganibas. No pargjam zemes platibam
purvi aizn€ma 3.9%, zemes zem udeniem 3.6%,
krimaji — 2.0%, celi un pagalmi — 3.5% un pargjas
zemes — 3.8%. Teritoriali visvairak lauksaimnieciski
izmantojamas zemes platibas ir koncentrétas Latgales
regiona (27%), talak seko Vidzemes regions (21.3%)
un Zemgales regions (20%). Vislielakais Ipatsvars
(69.3%) lauksaimnieciski izmantojamai zemei no
lictosana nodotas zemes ir Zemgales regionam,
vismazakais (51.6%) — Vidzemes regionam.

Ja analiz€ zemes izmantoSanu Latvija ilgaka laika
posma, tad iezim&jas tendence, ka lauksaimnieciba
izmantojamo zemju platibas samazinas un meza
zemju platibas pieaug. ST tendence ir noturiga ilgak
neka pusgadsimtu. Ja 1940. gada lauksaimnieciba
izmantojama zeme Latvija sastadija 3713.6 tikst. ha
jeb 56.4% no kopégjas zemes platibas valsti, tad 1950.
gada attiecigi — 3352.3 tokst. ha un 51.9%, 1970.
gada —2907.8 tikst. ha un 45%, 1990. gada —2567.0
takst. ha un 39.7%, bet 2005. gada — 2406.0 tikst.
ha un 37.2%. 2007. gada beigas lauksaimniecibas
zemju platibas sastadija 38%, bet mezu platibas
sasniedza 45.5%. Sada tendence ir novedusi pie ta, ka
lielas lauksaimnieciba izmantojamas zemes platibas
parversas par mezu zem&m, kas drizi vien var aiznemt
pusi no valsts teritorijas. Pie tam raksturiga iezime ir
tada, ka pravas lauksaimnieciba izmantojamas zemes
platibas tiek izmantotas ekstensivi, bet dala netiek
izmantota vispar. Ta, piemeram, 2006. gada no
2470 ha lielas lauksaimnieciba izmantojamas zemes
platibas izmantoti tikai 1855 tiikst ha jeb 75%.

Kaut arTpedgjos gados ir palielinajusas aramzemes
platibas (1.tabula), visu aramzemi joprojam s€jumiem
neizmanto. Tadel turpinas lauksaimniecibas zemju

aizaugsana, sasniedzot vidgji 10 tukst. ha gada. Ta
rezultata pasliktinas ainavu un biotopu kvalitativie
raditaji, ka arT degrad@as hidromeliorativas
sistemas.

Otrkart, raziba un produktivitate atpaliek no
raditajiem, kadi sasniegti citas valstis (2.tabula). Ja
2005. gada no 1 ha vidgji ieguva 2.8 t graudu, tad
1995. gada tikai 1.69 t. Rapsa s€klu ieguve svarstas
no 0.81 t1idz 2.04 t no ha, kartupelu no 11.5 lidz 14.6
t, darzenu no 10 Iidz 14.2, garskiedras linu — no 0.25
lidz 0.7.

Interesanti ir salidzinat arT atsevisku graudaugu
kultdiru razibu, kas sastada: rudziem 2.63 t ha'— 1986.
—1990. gada; 1.77 t ha'— 2000. gada; kvieSiem 2.86
t ha'—2005. gada; 1.77 t ha'— 1995. gada; mieZiem
2.26 t ha'— 1986. — 1990. gada; 1.38 t ha™'— 2000.
gada; auzam 2.14 t ha' — 1986. — 1990. gada; 1.61 t
ha'—2000. gada.

Augstakmingtas kultiiras pamata ar veido sgjumu
platibas Latvija.

Sie kvalitativie raditaji ir uzskatami par zemiem.
Salidzinajumam var minét, ka, pieméram, 2003.
gada Spanija mieZu raziba sastadija 2.7 t ha', kas
tiek uzskatita par viszemako razibu ES. Visaugstaka
raziba bija Luksemburga, kur ta sastadija 6.8 t ha''.
Visaugstaka auzu raziba bija Trija, sastadot 7.28 t ha'!
(http:www.agra-net.com). Ukraina un Krievija vidgja
graudaugu raziba sastada 3.5 t ha!, bet Kahazstana
pie vidgjas razibas 1.9 t ha'! atsevi§kos regionos ta
sasniedz pat 5 t ha'l.

Augstakmingtais liecina, ka  razoSanas
paplasinasana lauksaimnieciba var noritét, racionali
kombingjot tas ekstensivo un intensivo attistibu. So
procesu rezultati ir atkarigi no ta, cik veiksmiga biis
uzn@meja — lauksaimnieka darbiba, cik prasmigi un
efektivi tiks rasts kompromiss starp ieksgjas un argjas
vides iedarbibu uz uzp€muma nosprausto mérku
sasniegSanu razoSanas platibu izmantoSana un tas
intensitates kapinasana. Panakumi §1 kompromisa
raSana bis atkarigi no ta, cik veiksmigi uznemgjs,
Sis ekonomiskais agents, kuru dévé ari par ceturto

2. tabula
Table 2
Augkopibas kultiiru raziba Latvija laika perioda no1990. Iidz 2006. gadam
Yield of principal crops in Latvia for the period of 1990 - 2006
Raziba (t ha') 1990 1995 2000 2005 2006
graudi 2.37 1.69 2.2 2.8 2.26
rapsis 1.95 0.81 1.46 2.04 1.45
kartupeli 12.7 11.5 14.6 14.6 12.2
darzeni 14.2 12.2 10.0 12.3 11.6
garskiedra 0.25 0.55 0.7 0.58 0.4

Avots: autoru veidots p&c Latvijas statistikas gadagramatas 2007.
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12% 3%

28%

14% 2%

Avots: autoru veidots no ZM informativa zinojuma 2007.

griki

[ ziemas kviesi
ziemas miezi
H rudzi

tritikale

[ vasaras kviesi
vasaras miezi

&l auzas un mistri

1.attéls. Apsétas graudu platibas struktiira 2008. gada razai Latvija (vasaraju platibas — prognozétas)
Figure 1. Structure of sown areas in Latvia, 2008

razoSanas faktoru, uztvers tirgus izdevibas un

kombings razosanas faktorus ta, lai glitu iesp&jami

lielaku atdevi. Darbojoties dinamiska un reala vidg,
kur pelna ir atdeve nenoteiktibai, vin$ citigi sekos
brivam nisam tirgd, lai taja nodrosinatu savu vietu.

Lai to 1stenotu, vinam ir javeic sekojosais:

— janoskaidro faktiskas vajadzibas péc savas
produkcijas, tas apjoma, steidzamibas un
sléptajam iesp&jam;

— ka uzpémgjdarbibas centralai figirai jakombing
razoSanas faktori konkréta vidg, kas dotaja bridi
var biit vairak vai mazak labvéliga razoSanas
organizacijai un tas intensifikacijai;

— javada un jakontrol@ razosanas norises, censoties
saskatit jaunas iesp&as un likvidét ,,Sauras”
vietas;

— lespgjami  atri
patérétajam.

R. Zvirgzdina veica aptauju un intervijas,
kuru rezultata vargja secinat, ka potenciali bitu
véra nemams jauno uznéméju skaits, kuri vel&tos
pieversties uznéméjdarbibai lauksaimniecibas nozarg.
Ka svarigakos priekSnoteikumus nozimiguma zina
vini ir mingjusi finanses un uzpémibu. Lai tuvak
noskaidrotu, kapec tiesi $ads nozimigums pieskirts,
autore intervgja atseviskus respondentus, lai uzzinatu
vinu viedokli. Kas attiecas uz finansém, tad tika
viennozimigi atzits, ka lauku teritorijas trukst [tdzekli
investicijam un ka $aja zina pastav liela nevienlidziba
starp centriem un periferiju, it Tpasi starp Rigu un no
tas attalakajiem novadiem. Attieciba uz uzpemibu
intervetie respondenti pasvitroja, ka uznéméjdarbibas
attistiba lauku teritorijas biezi vien ir veidojusies
visai nelabveéligos apstaklos un ka Sobrid aktivitates
Itmenis lauku teritorijas Latvija esot zems, salidzinot
ar citam ES valstim, un uzpe@mgjiem biezi vien
vajagot sanemt visus spekus un drosmi, lai uzsaktu
un turpinatu uznéméjdarbibu konkréta vidé. Dazi
intervétie pat apgalvoja, ka nereti tieSi uzneémgja

janogada produkcija  tas
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uznémiba ir izSkiroSais faktors tam, vai uznémums

spes uzsakt un turpinat darbibu.

Tika intervéti arT atseviski uzneémgji, kuri no
uznémejdarbibas ir atteikuSies, lai uzzinatu kadu
iemeslu dél tas ir noticis. Ka galvenos iemeslus Sie
uznemeji mingja
—  vaji attistitu infrastruktiiru;

— uzn@mgéjdarbibas atpaliclbu no tas attistibas
lielajas pilsetas;

— bezdarba, nabadzibas un bezceribas pastavésanu
no centriem attalakajas teritorijas;

—  to, ka pilsétas ir uznémigaki cilveki, nemot véra,
ka liela dala uznémigako cilvéku no laukiem ir
aizgajusi uz pilsetu;

— to, ka dazkart nav viegli atrast cilvékus, kas
veletos stradat par attiecigu samaksu;

— stimulu nepietickamibu mérka izvélei.

AtteikSanos turpinat uznémgjdarbibu laukos,
it Tpasi augkopibas un lopkopibas razosana, ka arl
vilcinasanos ar tas uzsakSanu ietekmé&ja ari tadi
apstakli ka parejas perioda sekas, ES noteiktie
ierobezojumi.

Parejas perioda no plansaimniecibas uz tirgus
ekonomiku Latvija dazkart pastiprinati valdija
prieksstats, ka wvalstij tikai minimali ir jaiejaucas
ekonomika, palaujoties uz tirgu ka perfektu
pasregulgjosu mehanismu. Pats parejas process notika
bez pietickamas teorétiskas bazes, kas lickama sadu
procesu vadiSanas pamata. Daudzi sakotngjie likumi,
kas skara uznémejdarbibu veicinosas vides radisanu
Latvija un uznémumu konkurétspgjai pasaules tirgi,
tika izstradati un piepemti parak liela steiga, kas
dazkartnoveda pie negativamun pat neatgriezeniskam
sekam, jo daudzos gadijumos likumos tika iestradatas
normas, kas nepietickami aizstavéja uznémgju
intereses. Uznémgjdarbibas vidi reglament€josas
normas tika veidotas atrauti no Latvijas ekonomikas
visparnacionala meérka izstradnes, jo nacionalas
attistibas plans ta vispargjos vilcienos tika izstradats
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tikai  2003.gada. Izstradajot uznéméjdarbibu
reglamentgjosos likumus, nepietieckami tika nemta
vera citu ES valstu pieredze.

Ne vienmer tika savlaicigi saskatita principiala
atSkiriba starp plansaimniecibas un tirgus ekonomikas
pazimém, kas var€ja biutiski ietekm& normativo
dokumentu izstradi. Savlaicigi neveidojas pietickama
izpratne par to, ka kolektivisma principa vieta stajas
individualais princips, ka planoSanu valsts centrales
vieta veica atseviski saimnieciskie subjekti, ka
komandsaimniecibas vieta stajas cenu veidoSanas
tirgdi, valsts TpaSumu nomainija privatipasums, par
uznémuma meérki planu vieta kluva rentabilitate,
investicijas vairs netika noteiktas plana, bet par tam
léma uznémumi utt.

Latvijai ka ES dalibvalstij Latvijai ir jarekinas
ar ES spéka esosajam likumdoSanas normam un
normativiem dokumentiem. To ir daudz. Uz misu
lauksaimniecisko razoSanuun tas attistibu vien attiecas
vairaki simti ES Komisijas un Padomes regulas, kas
saistas ar Kop&jo lauksaimniecibas politiku. So daudzo
regulu rezultatd notiek 1&ns lémumu pienemsanas
process, jo gan platibas maksajumu, gan papildu
valsts tieSo maksajumu sanemsSanas nosacijumi
pirms to apstiprinasanas Ministru kabineta jasaskano
ar Eiropas Komisiju, 11dz ar to atseviSkos gadijumos
nav iespgjams veikt nepiecieSamos grozijumus
Ministru kabineta noteikumos. Daudzos gadijumos
tas nelauj lauksaimniecibas nozarei atrak reagét uz
tirgdi notiekoSajam parmainam, atvieglot atbalsta
maksajumu sisttmu zemniekiem. Turklat Eiropas
Savienibas lauksaimniecibas politika norisinas viena
reforma péc otras. Nopietnakas reformas notiek
reizi paris gados, pie tam nakotnes skatfjums ir
neskaidrs. Gan veco, gan nu jau arT jauno Eiropas
Savienibas dalibvalstu lauksaimnieki ir nogurusi
no SIm pastavigajam neparedzamajam izmainam
un neskaidrajiem spé€les noteikumiem. Rezultata
lauksaimniecibas politika ir tik sarezgita, ka ir kluvis
neiesp&jami plasakai sabiedribai izskaidrot, kade] un
par ko lauksaimniekiem maksa atbalstu. ArT prasibas
razoSanai ir tik augstas, ka griti saprast, kads no tam
labums.

Razotaji butiba ir spiesti stradat pastavigas bailes
no sodiem. Razojot ir jaizpilda virkne birokratisku
prasibu, javeic visdazadaka uzskaite. Lai sapemtu
pieejamas kompensacijas un maksajumus, iesp&jams
pieteikties atbalstam. Tacu tad kontrolgjosam
institicijam jaiesniedz detaliz&ti parskati par
saimnieciba notiekoSajiem procesiem, kas daudzos
gadijumos ir traucgjosi. Jaievéro regulas, direktivas
un arT valsts normativie akti. Saimnieciba var ierasties
virkne kontrolgjosu institiiciju un kontrolieri. Nekad
nevar biit droSs, vai prasibas kaut kas nav mainijies,
kada uzskaite aizmirsta, vai viss laika pazinots.
Ja kaut kas nav izpildits, saimniecibai pieme&ro
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soda sankcijas, dazkart pat nesamérigi lielas. Ta
rezultata dazkart lielaka dala razotaju energijas aiziet
birokratisko prasibu pildiSanai, bet nevis galvenajam
— razosanai un konkurgtsp&jas nodrosinasanai tirgd.
Lidz ar to agrak vai velak katram lauksaimniecibas
razotajam rodas sajuta, ka vieglak buitu partraukt So
un uzsakt citu nodarbosanos.

Pienemot l@émumus par razoSanas uzsakSanu,
turpinasanu un pilnveidosanu, uznéméjs vienmer ir
spiests rékinaties ar konkr&tiem apstakliem. Vinam
ir svarigi, vertgjot to iedarbibu, noteikt to svariguma
pakapi. Lauku uzn@mumos, kas ir mazie uzpémumi, to
dara uzné@muma Ipasnieks vai vaditajs, pamata liekot
intuiciju un pieredzi. Tacu $im nolikam var izmantot
tadas metodes ka ekspertu metodi, SVID u.c.

Petfjuma iesaistita ekspertu grupa noteica 15
svarigakos faktorus, kas varétu bat svarigi lauku
uzp@mejam un, izmantojot ekspertu metodi, eksperti
novertgja katra faktora iespgjamo nozimibas pakapi,
izmantojot ekspertu vert€jumu apstrades statistiskas
metodes un pielietojot sekojosu formulu.

> i
v =L —
Tk

kur,

k
Zvij - ekspertu vertg§jumu summa;
i=1

v, - i-ta cksperta j-ta logistikas

infrastruktiiras elementa vertgjums;
k — ekspertu skaits ( Vasermanis E.,
Skiltere D., 2003.).

Eksperti novértéja faktoru nozimibu péc ballém,
intervala no 1 — 100. Datu apstrades rezultata katrs
no nosacfjumiem ieguva vidéjo vertibu, un tie tika
sagrupéti sekojosi: 100 — 80 — loti nozimigs elements;
80 — 60 — nozimigs elements; 60 — 40 — maznozimigs
elements; 40 — 0 — nenozimigs elements. Aprékinu
rezultata izveidojas sekojoss elementu sadalijums,
kas atspogulots 3. tabula.

Parnozimigakiem faktoriem tika atzTti finans€jums
un zinasanas (ar vidgjo novertjumu 87 un 82 balles).
Ka nozimigi elementi figuré darbaspéka piecjamiba,
informacija, infrastruktiira un konsultacijas (attiecigi
78, 75, 70, 68 balles). Analiz&jot visus ekspertu
vertgjumus kopuma, kliist redzams to cieSums (no 87

lidz 35 ballem).
Augstakmingtie faktori var veidot dazadas
sarezgitibas pakapes kompleksus, iedarbojoties

savstarpgji, ka arT atkariba no ta, kada ir valsts un
dazadu institiciju attieksme. Lidz ar to veidojas
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3. tabula
Table 3

Faktoru nozimibas vertéjums
Evaluation of factors significance

Nosacijumi | Vidgjais ekspertu vertgjums
Loti nozimigi elementi ( 100 — 80 )
Finansgjums 87
Zinasanas 82
Nozimigi elementi ( 80 — 60 )
Darbaspeks 78
Informacija 75
Infrastrukttira 70
Konsultacijas 68
Mazak nozimigi elementi ( 60 — 40 )
Interneta pieejamiba 59
Dibinasanas procediira 58
Nodoklu politika 55
Atbalsts MVU 50
Tirgus pieejamiba 47
Konkurence 45
Vismazak nozimigi elements (40 — 0)
Izejvielu pieejamiba 38
Celu tikls 36
Valsts un pasvaldibu atbalsts 35

Avots: autores petijums un aprékins

dazadi modeli, kuros var ietvert dazadu faktoru
skaitu, parasti svarigakos. Sads modelis tika izstradats
kada Zemgales regiona uznémumam, kas paredzgja
paplasinat razosanu, ievieSot jaunas iekartas.

Vispirms intervijas gaita tika noskaidrots,
kadi augstakminétie faktori dotaja uzp€muma ir
vissvarigakie. Ka tadi tika atziti sekojosi:

— Finans€juma jeb kapitala pieejamiba;

— Apkopotas un  savlaicigas  informacijas
pieejamiba;

— Regularu konsultaciju pieejamiba un zinasanu
papildinasanas iespgjas;

— Kvalificétu un inovativiem darbibas virzieniem
piemérotu darbinieku pieejamiba.

Talak intervijas gaita tika noskaidrots, kadi
atbalsta pasakumi biitu nozim1igi katram nosacTjumam.
Ta, pieméram, finans§jumam par tadiem tika atziti
valsts atbalsts, riska kapitala fonds, pasvaldibas
lidzdaliba, uznémuma veids. Sads modelis (2. att&ls)
ir vienkarss un parskatams. Tas lauj apzinat un nemt
véra konkrétus apstaklus, kas ir svarigi regionalaja
aspekta, un iegltos rezultatus ir iesp&jams salidzinat
ar tiem, kadi ir iegditi tiri intuitivi. Viena $ada modela
piemérs paradits 2. attéla uz cetru faktoru bazes.
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Rezultata razotdjam paplaSinas vari€Sanas
iespgjas, kuru izmantoSana var kalpot saimniecibas
efektivitates kapinasanai.

Secinajumi

Conclusions

1. Lai pietuvotos ES vidgjam sociali ekonomiskas
attisttbas ~ ltmenim  ir  jaizmanto  visas
tautsaimnieciba pastavosas iesp&jas un potenciali
ikviena nozar€ un teritorialaja vieniba.

2. Latvija razoSanas apjoma paplaSinaSana
potencialas iesp&jas ir mekl&jamas vispirms
lauksaimnieciba, jo Saja nozaré pastav lielas
neizmantotas lauksaimnieciski izmantojamas
zemes platibas un raziba ir saméra zema,
vairakkart atpaliekot no razibas, kada sasniegta
vairakas citas ES valstis.

3. RazosSanas kapinaSanas rezultati ir atkarigi no
lauksaimnieka prasmes kombinét razoSanas
faktorus, kas prasa attiecigu kvalifikaciju.

4. TopoSajiem un esoSajiem uznéméjiem, kuri pauz
veélmi pieversties lauksaimniecibai un saskata
ar to saistitas pozitivas un negativas puses,
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o Valsts atbalsts; o Valsts atbalsts; o Valsts atbalsts
e Pagvaldibas atbalsts e Riska kapitala fonds; izglitibai,
un starpnieciba; o Pasvaldibas lidzdaliba; e Pagvaldibas
¢ Mentoru kustiba; o Uzpémuma veids. starpnieciba;
e Uzp@muma veids. o Privatas izglitibas
L strukttiras
t Finanses eNodarbinatibas valsts
dienests
v
Konsultacijas Uzpéméjs — Informacija
Darbinieki

r

Valsts atbalsts;
Pasvaldibu Iidzdaliba;
ES fonda finansgjums;

pakalpojumu sniedzg&ji.

Informacijas un komunikaciju

Avots: autoru veidots modelis

2. attéls. Uznémeéjdarbibas aktivitati ietekméjoso faktoru un to izpildi nodrosinosa atbalsta
shematiskais modelis
Figure 2. Schematic model of factors influencing the activity of entrepreneurship and their support

nepieciesams sniegt vajadzigo atbalstu.

5. Uzpemgjiem lauksaimnieciba, kuri
joprojam smagi izjat parejas perioda sekas 4.
no plansaimniecibas uz tirgus ekonomiku
nepiecieSams  nodro§inat  mentoringa  un
konsultaciju pakalpojumus.

6. Problemu risinasana ir lietderigi izmantot
modernds  metodes,  ieskaitot  ekspertu 5.
metodes.
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Abstract

Efficiency of economic results in rapeseed production is formed by many components, which can be grouped
according to several features depending on the research aim, hypothesis and tasks. Economic aspects of
rapeseed production are significantly influenced by productivity dynamics of oilseed rape sowings, changes in
productivity levels, regional aspects of cultivation conditions, size of farms, and specialisation and concentration
of production.

Three methods were used in the research: dynamic time-row analysis method to estimate crop productivity
and growth of other parameters in a longer period of time, grouping method to investigate the influence of
production concentration, and logical construction method.

It is recognised that large agricultural holdings are the most important rapeseed producers. Three fourths of
the total rapeseed areas are concentrated in these enterprises accounting for 82% of the total yield produced
by all rapeseed-production farms together. One fifth of the total area under oilseed rape belong to medium-
sized farms; however the proportion of the total rapeseed yield obtained in this group of farms is by one third
lower than that produced by large agricultural holdings. Insignificant number of small-scale farms is engaged
in oilseed rape cultivation. Significant differences observed in rapeseed productivity levels among particular
regions except natural (soil, climatic, etc.) factors are greatly affected by the applied amount of fertilisers and
crop protection products. In meteorologically unfavourable years, yield decline in farms high in seed yields is

considerably lower compared with lower productivity farms.

Key words: oilseed rape, seeds, yields, area.

Introduction

Efficiency of economic results in rapeseed
production is formed by many components. These
components can be grouped according to several
features depending on the research aim, hypothesis and
tasks. Agronomists usually study the impact of soil,
crop management, technological and photosynthetic
conditions on the crop yield level and seed quality
formation process as well as economic usefulness
of these factors. Management, concentration, and
specialisation of production and economic assessment
of the impact of logistic factors on the production
process is in the focus of attention for managers and
management specialists,. Economists have wider
range of interests. Explanation of relationships
between the impact of production resources and all
other factors is included in the research complex of
these specialists.

Due to limited size of this article, rapeseed
production economic aspects are discussed
conceptually assuming that yield economic efficiency
level can be significantly influenced by:

— oilseed rape productivity dynamics, changes in
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productivity levels;

— regional aspects of cultivation conditions;

— economicsizeofcommercial farms, specialisation
and concentration of production;

— sales price of rapeseed,;

— other conditions or resources.

Rapeseed productionaspectis studied conceptually
assuming that the increase of total rapeseed yield and
economic efficiency can be influenced by:

— dynamics of sown area;

— changes in the yield productivity level;

— regional aspects of cultivation;

— economicsizeofcommercial farms, specialisation
and concentration of production;

— sales price of seeds;

— other conditions or factors.

The research aim was to analyse productivity
dynamics of oilseed rape sowings, differences in
productivity levels in regions and farms of different
economic size and in variety testing trials as well
as to estimate tendencies of growth, potentials and
economic efficiency.

The following tasks were set to achieve the aim:
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—  to analyse productivity dynamics of oilseed rape
sowings in Latvia over a period of 15 years;

—  to assess rapeseed productivity levels in farms of
different economic size;

— to provide comparative assessment of regional
impact on oilseed rape cultivation economics;

— to investigate specific agro-technological
costs in agricultural enterprises of different
economic size in Zemgale 1 region and Latgale
region.

Materials and Methods

The official statistical data from the Central
Statistical Bureau (CSB), an annual publication
“Results of Economic Analysis of Agricultural
Holdings” issued by LVAEI (Latvian State Institute
of Agrarian Economics) within the framework
of EUROSTAT unified system FADN (Farm
Accountancy Data Network) and other materials
were used in the research.

Three methods were mainly used in the research:
— dynamic time-row analysis used in crop

productivity assessment and estimating the

growth of other parameters in a longer period of
time;

— grouping method for
concentration impact;

— logical construction method.

The indices of seed yields were used to analyse
dynamics and productivity growth in oilseed rape
sowings. Oilseed rape genetic capacity (breeding),
growth and difference in productivity levels of

studying production

technological efficiency in Latvia and in sowings of

the state variety trials were studied in the research.

The impact of several factors on oilseed rape

productivity was analysed in the production area of

Latvia agricultural enterprises:

— the impact of production concentration and
specialisation;

— the impact of agrotechnical measures and
technologies applied.

Results and Discussion

The average rapeseed yields in 1990 — 1997
accounted only for 1.25 t ha'! (Table 1). In the
following years significant rapeseed yield increase
was observed, yet it was not stable and fluctuated
markedly between years. Higher yields — 1.9 t ha’!
were attained in 2004 and particularly in 2005 when
for the first time rapeseed yield somewhat exceeded
2 t ha! (2.04 t ha!). However, in 2006 the rapeseed
yield index dropped to 1.45 t ha'. Based on seed
yield averages of 1990 — 1997 to the year 2006, i.e.,
during 9 years, changes in the yield chain numbers
(compared with the previous year) in three years
(2000, 2003 and 2006) were negative. The highest
productivity increase was observed in 1999 and 2004
by 35.3% and 31.9% respectively.

Grouping of productivity indices over 3-year
periods is indicative of consequent growth; though
the average productivity level is still comparatively
low and economically low-efficient. The results of the
previous three-year period allow optimistic forecasts
for the following years.

Table 1
Dynamics of oilseed rape productivity in Latvia between 1990 and 2006
Rapeseed yield, t ha! Changes in yield chain
over a numbers
Years In the years 3 year
analysed period absolute relative
1990-1997 (average) | 1.25 - -
1998 1.33 0.08 6.4
1999 1.80 } 1.53 0.47 353
2000 1.46 -0.34 -18.9
2001 1.54 0.08 55
2002 1.78 } 1.59 0.24 15.6
2003 1.44 -0.34 -19.1
2004 1.90 0.46 31.9
2005 2.04 } 1.80 0.14 7.4
2006 1.45 -0.59 -28.9
Source: the CSB database and author’s calculations
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Seed yields obtained from area unit and also total
yield indices are dependent on many and different
mutually connected factors. The size of oilseed rape
breeders’ farm, choosing economic size unit (ESU)
index as a criterion, may be as one of the factors.
The data on farms’ economic size groups in 2006
as summarised in Table 2 indicate the following:
the greater the farm the higher yield indices per ha.
Assuming that the average seed yield 1.58 t ha’!
obtained in 2006 in large-scale agricultural enterprises
with more than 40 ESU is 100%, and then with each
following group — small-scale farm group seed yield
indices significantly decrease. Thus in smaller-scale
— 8<40 ESU agricultural enterprises the seed yield
accounted only for 69%, but in small enterprises
(4<8 ESU) only a half of the yield index of large-
scale farms.

The larger area sown by oilseed rape, the higher
productivity indices are concentrated in large-scale
agricultural enterprises; wherewith the contribution
of these enterprises in total yield account for 82.2%,
i.e., this farm group has the leading position in
rapeseed production in Latvia. On average, 99.2 tons
of rapeseeds are produced in each of these farms.
In agricultural enterprises of medium-large size
(8<40 ESU) the average contribution is 18.8 tons
of seeds accounting for 15.6% of the total rapeseed
yield in Latvia. This group of farms also can well be
regarded as a serious player in rapeseed production.
Rapid productivity increase, however, is needed to
raise its significance in this farm grouping.

In small-scale agricultural enterprises the average
rapeseed yield is very low — only 0.87 t ha! and only
2.6 tons of seed are produced per farm on average. It
means that the average area sown by oilseed rape is
below 3 ha per farm. Wherewith, the total contribution

of this farm group in rapeseed production is also
insignificant — only 2.1%.

The analysis of productivity indices in farm
groups of different ESU show that small-scale farms
and those of medium-large size are not capable
of managing and applying effective professional
technology and, obviously, are not technically ready
for oilseed rape professional production.

At the same time it should be mentioned that
rapeseed productivity level is rather low also in the
largest agricultural enterprises. Further investigation
is done analysing factors of regional influence
considering essential ecological, social, soil and other
differences in NUTS (Nomenclature of territorial
units for statistics) 3 regions.

The results of productivity analysis in regions and
sub-regions indicate that higher rapeseed yields are
obtained in Zemgale 1 sub-region, at the same time
they are with lowest yield fluctuations — 112% among
farms of different economic size (Table 3).

In all regions in 2005 the rapeseed productivity
levelis lower in the farm group of 16<40 ESU than that
in the following farm group of 40<100 ESU. In this
farm grouping the productivity index among regions
is more or less equalised except Latgale region with
the lowest seed productivity index — only 1 t ha™.
In the following farm grouping, i.e., 100<250 ESU
group, productivity dispersion among separate regions
becomes considerably stronger. In this farm grouping
the rapeseed productivity in all regions is somewhat
lower compare with the previous farm group except
Latgale region where insignificant yield increase is
observed. It should be mentioned that oilseed rape is
practically not cultivated in Pieriga and Zemgale 2
sub-regions in the farms of above 100 ESU, but in the
farms of above 250 ESU oilseed rape is practically

Table 2

Productivity and total yield of oilseed rape in groups of different farm size in Latvia, 2006

oo . Productivity of rapeseeds Total yield of rapeseeds
Economic size groups of agricultural
enterprises

1 | % to large-scale tons per 1 farm
t ha %
farm group

Large-scale agricultural enterprises exceeding
40 ESU 1.58 100.0 99.2 82.2
Medium-large agricultural enterprises with
8<40 ESU 1.09 69.0 18.8 15.6
Small-scale agricultural enterprises with 4<8 0.87 551 26 21
ESU
Smallholder farms with less than 4 ESU - - 0.0 -
Average 1.45 - 120.6 100.0

Source: FADN LVAEI data and author’s calculations
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not cultivated in any region except Zemgale 1 region
where the highest seed yields — 2.8 t ha' are attained.
Obviously, profit is gained from other branches of
production in these farm groupings.

In total, the year 2006 in all regions was
characterised as unproductive, yet there is no
expressed definite relationship between different
regions and farm ESU groups. In small-scale farm
group in regions where in 2005 higher yields were
obtained — above 1.5 t ha', significant yield decrease
is observed, but in regions that are very low in
productivity level (Pieriga 1, Latgale, Zemgale 2)

equivalent or somewhat higher yield was also
obtained in 2006. Farms included in 40<100 ESU
group experienced highest productivity decrease
in 2006 compared with the previous year. It can be
admitted that farms higher in productivity indices
are more sensitive to unfavourable meteorological
conditions.

Exact use of agrotechnical measures is of very
great importance in oilseed rape cultivation. Plant
nutrient supply and timely undertaken plant protection
measures are one of the decisive stages in the complex
of agrotechnical measures. Hence, it is interesting

Table 3

Productivity of oilseed rape in farms of different economic size regions and FADN sub-regions in
Latvia, 2005 - 2006

Regions and | Productivity of oilseed rape sowings in ESU farm groups, t ha ! Productivity
sub-regions dispersion (highest to
16<40 40<100 100<250 >250 lowest ratio), %
Years 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 2006
Pieriga 1 0.9 1.0 3.7 2.1 - - - - 411.1 210.0
Pieriga 2 1.7 0.5 2.3 1.8 2.2 1.9 - - 1353 360.0
Vidzeme 1.7 1.1 2.1 1.0 1.8 2.1 - - 123.5 210.0
Latgale 1.2 1.5 1.0 1.0 1.3 1.1 — — 130.0 150.0
Kurzeme 1.9 1.2 2.6 1.0 1.7 1.6 — — 152.9 160.0
Zemgale 1 2.2 1.8 2.6 1.5 2.5 2.0 2.8 2.1 112.0 140.0
Zemgale 2 0.6 0.8 2.3 0.7 - - - - 383.3 114.3
Source: FADN LVAEI data and author’s calculations
Table 4
Specific costs probably affecting oilseed rape diverse productivity levels in polarised regions in Latvia,
2005 - 2006
) ESU groups of farms
Indices Years Zemgale 1 Latgale
16<40 | 40<100 100<250 >250 16<40 | 40<100 | 100<250
Costs of fertiliser | 2005 6441 17 050 53774 207 261 | 5471 17 357 | 52364
per farm, LVL 2006 | 7292 | 19868 | 44906 187263 | 4666 | 8968 57116
Costs of fertiliser | 2005 61.93 65.08 80.26 91.26 26.95 36.54 43.64
per 1 ha, LVL
ha-! 2006 60.56 82.96 79.52 89.23 29.83 22.54 48.13
Costs of crop 2005 3206 9346 30919 109 334 | 1406 4255 7982
protection
products per 2006 3430 11135 27329 93760 1535 3017 5434
farm, LVL
Costs of crop 2005 30.83 35.67 46.15 48.14 6.93 8.96 6.65
protection
products per 1 2006 28.49 46.49 48.40 44.67 9.81 7.58 4.58
ha, LVL ha"'

Source: FADN LVAEI data and author’s calculations
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to compare costs among polarised regions spent
for plant fertilisation and crop protection products
applied in farms of different economic grouping.
Thus in Zemgale | region the expenditure of funds
used for plant fertilisation is more than 8-fold greater
per farm in farm group 100<250 ESU compared with
farm grouping 16<40 ESU (Table 4).

Equal situation is observed in Latgale region
where the total amount of expenditures is somewhat
lower, yet the tendency is corresponding to that
observed in Zemgale 1 region and difference between
the smaller and greater economic grouping farm is
9.6 times. To some extent, it is also understandable
because of probably different farm size. Fertilizer
costs per | ha land is a more expressing index. The
difference among various economic grouping farms
is also observed in increased expenditures devoted
to plant fertilisation as seen in farms with increasing
ESU group. So in Zemgale 1 region in farm grouping
of 16<40 ESU these fertiliser costs account for
61.93 LVL ha'l, but with every following grouping
fertiliser costs per 1 ha are increased by 5%, 23%, and
13%, respectively. To some extent, it also contributes
to productivity increase. Similar tendency is also
observed in Latgale region — increase between farm
groupings is 35% and 19%.

In cultivation of field crops and particularly in
oilseed rape cultivation fertilisers alone without
crop protection measures cannot provide normal
seed yields. In Zemgale 1 region, farm size increase
results in rapid increase of crop protection products
considerably outpacing the increase of expenditures
used for plant fertilisation. Thus the increase between
the farm group of smallest (16<40 ESU) economic
size and each one following it is 2.9, 9.3, and 3.5
times respectively, but between the lowest and highest
farm economic size grouping this difference accounts

for 34 times. In Latgale region, as well the increase
in economic grouping size results in the increase
of expenditures used for crop protection products
by 3 and 5.7 times respectively. This increase rate
however is lower compared with Zemgale 1 region
and it is most important that in starting or base group
of farms (16<40 ESU) expenditures in Latgale region
are 2.3 times smaller compared with Zemgale 1
region, but in the farm grouping 100<250 ESU this
difference increases up to 3.8 times. Also by costs of
crop protection products per | ha land in Zemgale 1
region the use of crop protection products increases
with the increase of the farm ESU group — difference
between the lowest and the highest ESU group
accounts for 1.5 times. In Latgale region, differences
between ESU groups by costs of crop protection
products per 1 ha do not exist practically being in the
range from 6.65 to 8.96 LVL ha’. In Latgale region,
cost of crop protection products per 1 ha in farms of
different economic size groups are: 16<40 ESU —
4.5 times lower, 40<100 ESU — 4 times lower and
100<250 ESU — 7 times lower compared with the
corresponding economic group of Zemgale 1 region.

Fertilisation costs and particularly costs of crop
protection products per area unit is a serious index for
comparatively low rapeseed yields in Latgale region.

Rapeseed yield, to a great extent, is dependent on
the zone of cultivation and choice of proper forms
and varieties. Variety testing data are helpful in
conditioned orientation in probable yield level in a
definite zone. So in the past 6 years rapeseed yields
obtained from the standard varieties in the study and
research farm (SRF) “Jelgava”, which is included in
Zemgale 1 region, ranged from 3.1 t ha'in 2001 to
5.8 t ha'in 2004 (Table 5). It should be mentioned
that recently the productivity of standard varieties
is about or above 5 t ha’l, except the unfavourable

Table 5
Genetic and technological potentials of rapeseed productivity
Sites of rapeseed cultivation and variety testing Seed yield, t ha'!

2001 | 2002 | 2003 | 2004 | 2005 | 2006
Product‘l‘wfy of ngfer oilseed rape standard varieties 310 558 5.00 5.20 498 432
in SRF “Péterlauki
Productivity of winter oilseed rape standard varieties
in Saldus PVTS trials 2.92 330 | 2.18 392 | 4.78 3.50
Productivity of spring oilseed rape early-maturing B B
standard varieties in SRF “P&terlauki” 4.28 3.06 3.26
Productivity of spring oilseed rape medium-late
standard varieties in SRF “P&terlauki” a a a 3.78 2.70 2.94
Avere}ge product1v1ty of total area sown to oilseed 154 178 1 .44 1.90 204 145
rape in Latvia

Source: data of Saldus PVTS and SRF “P&terlauki” and author’s calculations
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Table 6
Yields of rapeseed and cereals in 2005 and 2006, t ha!
Crop Average 731/ield, Ratio of the yield of 2006 to
tha the yield of 2005, %
2005 2006
Rapeseed 2.04 1.45 71.1
Winter wheat 3.77 3.03 80.4
Winter barley | 3.06 2.02 66.0
Spring wheat 3.22 2.18 67.7
Spring barley 2.45 1.99 81.2
Oats 2.10 1.46 69.5
Winter rye 2.22 2.73 123.0
Source: the CSB database and author’s calculations
year 2006. Plant variety testing results obtained in  Conclusions
Saldus Plant Variety Testing Service (PVTS) are |, The main rapeseed producers are large-

rather unpretentious — seed yield difference accounts
for 1 to 2 t ha', though recently the productivity
increase is observed. Seed yields of spring and
winter rape obtained in the study and research farm
(SRF) “Jelgava” indicate that forms of oilseed winter
rape show higher indices over all the years in the
period from 2004 to 2006. At the same time the
productivity of oilseed spring rape early-maturing
standard varieties is higher than the productivity
of medium-late oilseed spring rape standard
varieties.

The data summarised in Table 5 indicate that the
average productivity of total area under rapeseed in
Latvia is far behind variety testing indices. It means
that just implementation of all necessary agrotechnical
measures enables rapid productivity increase in total
in Latvia.

As mentioned before, rapeseed yield level
similar to that of other field crops depends on the
meteorological situation and is greatly due to the
character of the vegetation period. The year 2006 is
admitted as particularly unfavourable for field crop
cultivation, when all the field crop species, except
winter rye, produced considerably lower yields
compared with other years (Table 6).

Species of various field crops (cereals) had
different response to the meteorological situation.
Winter wheat and spring barley were less sensitive —
20% was the average yield decrease in Latvia in 2006
compared with the previous year 2005. Rapeseed
is considered as being comparatively sensitive to
unfavourable weather conditions — its productivity
decrease was almost in the range of 30%. Equal
productivity decrease or even somewhat higher
one was observed in oats, spring wheat, and winter
barley.
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scale agricultural enterprises the sowings of
which account for three fourths of the total
area sown to oilseed rape in Latvia, while the
total seed yield accounts for 82% of the gross
yield produced by all rapeseed production
farms.

2. One fifth of the total oilseed rape area is cultivated
by a medium size farms, yet the total seed yield
proportion in this farm group is by one third
lower as that in large enterprises.

3. Small farms are insufficiently engaged in oilseed
rape production, while smallholder farms are not
engaged at all.

4. Particular attention is paid to great differences in
rapeseed productivity levels among farm groups
as productivity in large-scale farms is twice as
high as in small farms and by one third higher
than that in farms of medium size.

5. Differences in rapeseed yields among various
regions are affected not only by diverse soils and
other natural factors, but also, to a great extent,
by the amount of fertilisation and crop protection
products applied per area unit.

6. Oilseed rape is one of the field crops which
is most sensitive to unfavourable climatic
fluctuations, the higher yields, the relatively
smaller productivity dispersion.

7. Proper use of all necessary agrotechnical
measures in Latvia enables probability of rapid
oilseed rape productivity increase as indicated
by the results of the state variety testing.

Topicalities recommended for taking real
opportunities:
7.1. improvement ~ of  agronomical  and

technological competence among rapeseed
producers;

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



L. Ruza

Assessment of Rapeseed Production in the Regions of

Latvia and Farms of Different Size

Bib
1.

Economic Science for Rural Development Nr. 20, 2009

7.2. exact  consideration  of
technology in all processes;

7.3. choice of a variety most suitable to a region
of definite natural conditions.
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Abstract

Nowadays, energy production is characterised by the domination of fossil energy sources. However, increasing
costs, exhausted resources and environment pollution enforce significant changes within the energy sector in
the following 10 years. In Hungary, huge amounts of by-products and waste are produced in the agricultural
sector. [5] Their usage and effective management can provide energy sources in a long-term, at the same time
fostering regional job creation [8].

In our research the input, transformation and output activities of a biogas plant were modelled with the GNF
(Generalised Network Flow) method. The plant is based on a 1000-sow farm with slurry system. Other inputs
in the area can comprise silage maize, sweet sorghum, grass silage, and by-products of green pea processing.
Transforming process in the biogas plant has two steps. During the first step, the input material is digested,
while during the second step, transforming processes are carried out according to the various utilisation forms
of the biogas and the fermented manure. Products from the biogas production are as follows: clean biogas,
electricity, heat, and their combinations. The fermented material can be utilised in homogenised form, or as
separated liquid and dry phases.

Our aims were to optimise the processes with minimum costs. The analysis of shadow prices and the sensitivity
analysis lead to the determination of marginal costs of the input materials and economic transport distances.
This model allows decreasing the cost of biogas production as well as deciding on the plants to be grown, thus
increasing the competitiveness of green energy production.

Key words: biogas, optimisation, competitiveness, linear programming.

slurry and manure — substrate — are used as raw
material in the biogas plants of agriculture. The
slurry of swine, due to its high buffer-capacity,
can keep the biological processes among optimum
conditions (pH) [1]. In addition other materials
can be used to enhance biogas production. Maize,
cereals or grass can be used for biogas production
from agricultural products. We have the opportunity
to grow energy plants on set-aside lands that can
also be utilised by the biogas plant. Food industrial
by-products — for example, tankage, fat separator

Introduction

On biogas in general

Biogas is a gaseous material produced by methane-
producer bacteria during the biological breakdown
of organic matter in the absence of oxygen, which
is the result of hydrocarbon-chains’ oxygen free
disintegration — in the literature references called
fermentation. This process also occurs in nature almost
everywhere, where there is not enough oxygen for
the organic material [9]. A similar phenomenon takes

place in the wetlands, marshlands or in the digestive
system of ruminants. In the course of our literature
overview we found that biogas production is an
advantageous solution for the disposal of biological
wastes from the economic and environmental point
of view [10].

Every organic matter that can be easily
breakdown by bacteria generates biogas. Mostly
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waste, rape, sugar-beet slices, etc. — can also be
processed into the biogas. Green cropping waste, the
organic part of sorted municipal waste, waste from
restaurants and sewage-sludge are also suitable for
biogas-production.

In the course of our study we used the slurry
produced by animal husbandry, and silage maize,
sweet sorghum, grass silage from the field crops, while
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green pea cod was used as raw materials from the by-
products of crop sector’s green wastes. We took into
consideration the fact that different raw materials of
plant production generate biogas of various quantity
and quality. From technological point of view it
was important to determine the compound of raw
materials with adequate dry matter contents, while
from the economic point of view the utilization of
wastes with high fat- and carbohydrate-content was
favourable, namely, significant quantity of methane
can be gained which on contrary is a raw material
generated by the production of biogas.

Two significant strategic solutions are known for
the energy extraction from the process of biological
origin wastes. In the aerobic approach microbes
utilise organic matters in the presence of oxygen.
In this case the end-product of composting process
is stabilised biomass that can be used as fertiliser
substitute. The other strategy is the anaerobic
approach which means the breakdown of organic
matters in the lack of oxygen [4]. During the process
of anaerobic degradation, besides the stabilised
biomass, primarily biogas is produced which can be
transformed to energy with suitable technological
solution. This energy can be connected to a suitable
electrical power source. 1 Nm?® biogas is equal to
6 kWh, which is equivalent with the energy source
containing 23 MJ of energy. Of the two strategies
we chose the anaerobic one, while in the aerobic
composting process carbon-dioxide is generated
which is a greenhouse gas.

The compound of produced biogas during the
process is the following: 50-70% of methane; 35-
45% of carbon dioxide; 0.0-0.2% of hydrogen,
nitrogen, sulphur-hydrogen, and other residue
gases.

The operation of the biogas plant

In most cases biogas plants consist of a pre-storage
tank, one or more fermentors — biogas-reactor — and
a post-storage tank. In cases where solid organic
matters are also utilised the comminution, dilution and
homogenisation of these happen before the insertion
into the fermentor in the biogas power plant. In the
fermentor the organic matters are demolished by
bacteria with the lack of oxygen. The produced biogas
in this phase has to be purified before utilisation,
later it is stored for a short period of time before it is
burned away in a steam plant and electricity, and heat
is produced from it.

Basically, the whole process of biogas production
has two sections: the first one is a fermentation
biochemical process, which means the demolition,
and digestion of macromolecular organic matters;
the other one is the biochemical process of methane
formation. Recent studies show that there is a
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acetogenic biochemical process between the former
two processes in which the materials formatted during
the phase of acid formation are transformed to acetic
acid. The separation of these has a rather theoretical
significance, while it is proved that the acetogenic
microorganisms — acetic acid producing bacterium —
needed for the intermediate process could only live in
symbiosis with the methane producers. In essence it
is sufficient to handle this intermediate process as a
part of the second phase.

We can group the ‘executor’ bacteria according to
the two phases of biochemical process. The executors
of the fermentative process are called acid producer
bacteria, and the methane producer bacteria are called
methanogenic bacteria.

The microorganisms contributing in the process
of methane formation are very sensitive to toxication.
Toxic substances in the raw materials can cause fast
loss of activity [6].

The start of the rotting process can be observed at
0°C that grows rapidly during the process and often
reaches 30-37°C which can be considered as the
relative maximum. The temperature is closely related
to the efficiency of organic matter’s demolition,
while the pace of gas production rises and the time
of stabilization shortens with the growth of the
temperature. It is understood 15 days stabilization
time is needed that for the temperature of 30°C,
hence the most rotters are proportioned for 15
days of residence time, which ensures appropriate
stabilisation [2].

The utilisation of biogas is the same as natural gas’
or PB-gas’. Accordingly, the primer utilisation fields
of biogas are the following: heating, cooking, hot
water production for households, and for agricultural
activities refrigeration, the direct operation of stable
machineries, producing electricity from biogas,
and its usage for lighting or for operating industrial
machineries. On large biogas-producing plants the
utilisation can be directly in the form of gas energy,
by combustion, electricity production from gas,
after gas purification and degreasing its input into
natural gas networks and as liquid fuel (methanol)
as well.

Methods

We defined the processes of the biogas plant as
a network problem, and we modelled it accordingly
[3]. The nodes of the model are the input materials,
the transformation processes and the possible end-
products. The schematic display of the network is
shown in Figure 1.

The nodes of net power are the constraints of the
model, while the variables are the edges between the
nodes (material flows).
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Source: made by the authors

Fermentation +
transformation
processes

Figure 1. The scheme of the mode

1. Constraint for raw materials

> —b, where (1.1)

X the quantity of j" raw material to be used (tons)

bi : the quantity available from the i"® raw material

(tons)

For the quantity of the slurry we determined the
equality bid instead of a minimum one due to the
requirement to use up everything.

2. Constraint for fermentation

zajxj —F =0 where (2.1

a;: the relative quantity of biogas which may be

produced from the j"® raw material (m*/t)

X : the quantity of j™b raw material (tons)
F': the quantity of produced raw biogas during

fermentation (m?)

3. Constraints for transformation processes

F—Zyk:O

Ay Vi —Zz,= 0

where (3.1,3.2)
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F : the quantity of produced raw biogas during

fermentation (m?)

V. the quantity of utilised raw biogas in the

knh transformation process (m?)

efficiency coefficient of  the

Ay
k transformation process’ length sub-process

(0<A<1)

z . mnet biogas quantity during (Ik-p)

p
transformation process produced p™* output

used for energy production (m?)

4. Transformation of the unit of
measurement
—6,3889z, + output, =0 where 4.1)

6,3889z , : the quantity of net biogas converted
in kWh that can be used for energy production

during the transformation process

output :netsaleable energy inkWhin the course

of (p-s) unit of measurement’s transformation
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5. Other constraints

Dry matter minimum: Z g,x; v Z x; where
(5.1

g, : dry matter content of j"" raw material (%)

) . b .
X, : quantity of " raw material (tons)

Y : expected minimum level of the inputs’ dry

matter content (%)

Size constraint: Zoutputs < Capacity
(5.2)

The model’s objective is the maximisation of the
biogas plant’s annual profit contribution. As variable
costs wetook into consideration the value ofthe utilised
raw materials, relative labour costs of transformation
processes, and the relative maintenance costs. For
the calculation of revenues we multiplied the value
of sales (output ) variables with the kWh/Ft prices in
the objective. We determined the prices according to
56/2002 (X11.29.) GKM regulation.

Results and Discussion

The investment of biogas plant is connected
to a 1000-sow farm and the utilisation of its slurry
Transformation process in the biogas plant has
two steps. During the first step, input material is
digested, while during the second step, transforming
processes are carried out according to the various
utilisation forms of the biogas and the fermented
manure. Products from the biogas production are the
following: clean biogas, electricity, heat, and their

combinations. The fermented material can be utilised
in homogenised form, or as separated liquid and dry
phases. In our model we took only into consideration
the energy production, and we set up our model
accordingly to this consideration (Table 1).

In the course of running the model we did not
examine the opportunity of possible energy types one
by one but together, in the context of them.

As a result of the model we got a profit
contribution of Ft 75 million. Considering the fact
that the depreciation and other fixed costs of such a
biogas plant equal to Ft 60-65 million annually, we
can calculate Ft 10-15 million of profit in a year.

The marketing of heat produced in gas boiler
(91%) and the gas produced in gas purifier (9%)
are proven to be a competitive solution. Combined
production of electricity and heat by gas engine does
not pay off due to the relatively high losses. However,
reduced costs provide valuable information for us
(Table 1).

The production of heat would dominate even
in the case of the heat price reduction. Methane
reduction is even more sensitive to the occurring price
reduction, because in the case of the price reduction
of 10% it would get out of the production structure.
The production of electricity is only in question at
better market perception, although fast technological
improvement should also be considered on the field
of biogas industry. Further advances of the efficiency
of transformation could significantly change the
production structure.

In the case of utilised raw materials in the
production we determined equality for the slurry, and
for the determination of other raw materials’ (silage
maize, sweet sorghum, grass silage and green peas’
cod) costs we calculated with an average transport
cost of 30 km. With these parameters the grass silage

Table 1

The setting-up of the model

Nodes 10-60 | 2060 | 30-60 40‘_,:0nat;l:_s60 60-70 T 120-170 Used Relative | Capacity | Measure
10| Hog slurry -1 -21 888 = -21 888 tons
20[Silage maize -1 U = -5 000 fons
30| Grass silage -1 -11 520 >= -12 000 tons
40|Sweet sorghum -1 0 >= -110 000 tons
50|/ Green peas' cod - 0 >= -5 000 tons
60|Fermentatiom 20.4 1853 ] 1823 | 90.1 80.1 -1 0 = 0 m’
70| Transformation processes 1 0 = 0 m’
80| Gas purification + gas 0 = (1} m
90| Gas purification + heat -1 0 = 0 m’

100| Gas boiler + heat 0 _ 0 m
110|Gas engine + electricity 0 = 0 m>
120|Gas engine + heat 0 _ 0 m?
130/ Heat energyl sale 0 = 0 kWh
140|Gas sale 0 = 0 kWh
150|Heat energy2_sale -0,32 0 = 0 kWh
160| Power heat 0 = 0 kWh
170|Heat energy3_sale 0 = 0 kWh

Dry matter min 0,06 0,33 0,35 0,18 0,15 5 345 >= 5 345 tons

Objective -750 -6 000 | -4 100 | -3 000 | -2 000 -3.8 -2,9

Result (t; m>; kWh) 21 888 0 11 520 0 2 546 611 | ...| 25084

Source: authors’ calculations
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Table 2

Sensitivity analysis of marketing variables

Objective [Lower bound |Upper bound
Heat-energy 22,00 9,67
Gas 25,00 22,58
Electricity 24,00 27,66

Source: authors’ calculations

was competitive and the other materials did not get
into the production structure. Reduced costs are
above Ft 2.000 for each plant which means that the
given distance of transport is too high. The utilization
of these plants is economic only in the case if these
are produced around the field of hog holding or the
biogas plant. But it is necessary to add that the use of
green peas’ cod can only be a coerce solution, because
it is produced not directly around the plant.

Conclusions

In our research the input, transformation and
output activities of a biogas plant were modelled with
the GNF (Generalized Network Flow) method. Our
aims were to optimise the processes with minimum
costs. Marginal costs of the input materials and
economic transport distances can be determined in
the analysis of the shadow prices and the sensitivity
analysis. This model makes possible to decrease the
cost of biogas production, and to decide on the plants
to be grown, thus increasing the competitiveness of
green energy production.
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Abstract

Food industry is one of the most important sectors in Latvian economy. Its orientation to exports may provide
a considerable contribution to the increase of production potential and balanced territorial development. The
paper analyses the role of Latvian food industry, the possible impact of transition period and globalisation on
it, and tries to give some forecasts for its further development. Especially, the paper underlines the necessity to
pay more attention to accelerate development of food industry in Latvian regions.

Atslégas vardi: partikas ripnieciba, produkcijas eksports

Keywords: food industry, export of products.

Ievads

Introduction

Pietuvosanos ES vid&jam sociali ekonomiskajam
Itmenim, kas ir viena no galvenajam Latvijas
prioritatém, var ievérojama méra sekmét visu
razo$anas nozaru, taja skaita art partikas riipniecibas

ieguldijums, razojot produkciju gan vietSjam
patérinam, gan eksportam.
Latvija  partikas ripniecibas  produkcijas

eksportam dazados laikos vienmer ir bijusi redzama
vieta, un eksports, no vienas puses, ir veicinajis
razoSanas paplasinasanu un visu resursu efektivaku
izmanto$anu, bet, no otras puses, tas ir stiprinajis
produkcijas konkur&tspgju.

Daziem no Latvija razotajiem partikas
produktiem savulaik ir bijusi véra nemama vieta
pasaules tirgii, ka tas, pieméram, bija misu valsts
pirmas neatkaribas perioda, kad Latvija sviesta
cksporta 1937.gada sckoja tulit aiz Danijas,
Holandes, Zviedrijas un Irijas (Latvija citu valstu
saimég, 1990).

Produkcijas eksports, bidams atkarigs no daudz
un dazadiem iek$€jiem un ar€jiem apstakliem,
vienmg&r saistas ar tiem vai citiem faktoriem, kam
var bt domingjosa loma un ar kuriem noteikti

jarekinas, pieversSoties produkcijas razoSanai
cksportam. Latvija Sobrid par tadiem var uzskatit:
razoSanas apjomu izmainas p&c neatkaribas
atgiSanas, partikas riipniecibas  uzpémumu

tehnologisko Iimeni un risinajumus regionalizacijas
konteksta ka pretmetu globalizacijai.
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Hipotéze: partikas riipniecibas pastiprinata
orientacija uz eksportu var dot bitisku ieguldijumu
razoSanas potenciala kapinasana un teritoriala
izlidzinasana.

Pétijjuma  meérkis: noskaidrot razoSanas
paplasinasanas un ecksporta iespgjas partikas
ripnieciba.

Petfjuma mérka sasniegSanai tiek risinati sekojosi
uzdevumi:
1) raksturota partikas

tautsaimnieciba;
2) analizta parejas

iesp&jama ietekme;
3) prognozeti iesp€jamie risindgjumi uz nozares

talako attTstibu.

Petjuma objekts ir
potencials.

Petfjums balstits uz monografiskas, sint€zes un
analizes, logiski — konstruktivas un statistisko datu
analizes metozu bazes.

ripniecibas loma

perioda un globalizacijas

partikas  rlipniecibas

Rezultati un diskusija

Results and Discussion

Partikas rlpnieciba, kas Latvija vienmer ir bijusi
un joprojam ir viens no svarigakajiem Latvijas
tautsaimniecibas sektoriem, jau ilgaku laiku atrodas
sava veida atdzimSanas stadija p&c liela krituma,
kads iestajas pec neatkaribas atgtiSanas (l.tabula).
Lielakais razoSanas kritums bija vérojams 1995.gada,
kad razoSanas apjoms sastadija tikai 37,8% no 1990.
gada Itmena.
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1.tabula
Table 1
Izmainas riipniecibas un lauksaimniecibas raZoSanas apjomos laika posma no 1990. Iidz 2006.gadam
Changes in the production volume of industry and agriculture during the period 1990-2006 by branches
(%, 1990=100)

Nozares 1995 | 1997 | 1998 | 2000 |2001 |2002 |2003 | 2006
Visa riipnieciba 383 | 46 47 46,9 |512 [555 |591 663
t.sk. ieglistosa 388 |43 45 588 | 686 |848 893 |1077
Partikas 37,8 | 48 47 428 457 480 |509 |592
Lauksaimnieciba 468 | 444 40,6 [373 [394 41,0 |42,1 |45
t.sk. augkopiba 654 749 | 642 |602 |588 |647 |664 | 748
lopkopiba 378 30,8 299 [270 [303 |301 [309 |320

Autoru veiktie aprékini izmantojot: Latvijas Statistikas gadagramata. 2007. — Riga: LR CSP, 2007, 331., 332., 397. Ipp.;
Latvijas Statistikas gadagramata. 2004. — Riga: LR CSP, 2004, 136., 151. Ipp.; Latvijas Statistikas gadagramata. 1999. —
Riga: LR CSP, 1999, 188., 213. Ipp.

2.tabula
Table 2
Partikas riipniecibas ipatsvars pasaule
The share of food industry in the world
(pa valstu grupam, procentos)
(groups of countries, %)
Nozare 1950 | 1960 1970 | 1980 1990 2000
Pasaulé kopuma
Visa ripnieciba kopa 100,0 100,0 100,0 100,0 100,0 100,0
t.sk. apstradajosa 69,0 75,4 79,4 80,6 81,5 82,8
partikas 15,8 16,5 14,6 13,3 12,8 8,6
Attistitas valstis
Visa riipnieciba kopa 100,0 100,0 100,0 100,0 100,0 100,0
t.sk. apstradajosa 69,4 77,5 82,9 84,3 85,9 86,7
partikas 11,8 13,2 11,2 10,9 10,7 7.8
Attistibas valstis
Visa riipnieciba kopa 100,0 100,0 100,0 100,0 100,0 100,0
t.sk. apstradajosa 66,9 73,0 72,8 75,3 74,8 69,4
partikas 19,2 16,0 15,1 13,0 13,1 11,8

Avots: ®amunckuii W.I1. MupoBoe X034HCTBO JUHAMUKA, CTPYKTypa IPOU3BOACTBA, MUPOBbIE TOBAPHbIE PHIHKU. - M.:
Maructp, 2007, c. 216 —218.

St krituma pamata bija galvenokart razo$anas
apjoma samazinaSanas ta sauktajas primarajas
razoSanas nozarés — augkopiba un lopkopiba.
Pakapeniski un Iénam ar nelielam novirzeém razoSanas
apjoms partikas riipnieciba pieauga, un 2006.gada tas
sastadija 59,2% no 1990.gada limena.

Sobrid partikas riipnieciba ir lielaka Latvijas
apstradajosas ripniecibas nozare. 2006.gada ta
sarazoja 25,7% no visas apstradajosas riipniecibas
izlaides apjoma, veidojot taja 19,7% no pievienotas
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vertibas, un nodarbindja 21,3% no apstradajosa
ripnieciba stradajosajiem. Rekinot pret visu Latvijas
ripniecibu, minétie raditaji sastadija attiecigi 22,3%,
15,9% un 19,1%, kas ir augstaki neka caurméra
pasaulé (skat.2.tabulu).

Partikas riipniecibai pasaulé raksturigi kopuma
stabili, relativi augsti razoSanas apjomu izaugsmes
tempi ka industriali attistitas valstis, ta attistibas
valstis (PommonoBa U.A, 2005). Saskana ar ANO
datiem tas Tpatsvars apstradajosa ripnieciba pasaules
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saimnieciba laika posma no 1990.-2004.gadam
samazinajies no 12,3% uz 10,9% (Jlomakun B.K.,,
2007).

Partikas nozarei ir redzama vieta valstu
saimnieciba visa pasaulé. Daudzas valstis ta atrodas
otraja un treSaja vieta starp pargjam riipniecibas
nozarém gan p&c nodarbinato skaita, gan p&c sarazotas
produkcijas apjoma. Partikas produkti tiek razoti gan
vietg§jam vajadzibam, gan eksportam. Ka redzams
no augstakminéta, pie So valstu kontingenta pamata
pieder arT Latvija.

Iedzivotaju apgades nodroSinasana ar pasrazotu
lauksaimniecibas produkciju ir jebkuras valsts
pastaveésanas priekSnoteikums un stabilitates garants.
Tas pat ir politisks jautajums, ka tiek izmantoti savas
valsts resursi lauksaimniecibas produkcijas razoSana
un parstrade.

No 3.tabulas datiem redzams, ka Latvijas
majsaimniecibas vid€ji uz vienu majsaimniecibas

locekli meénest 2007.gada partikas iegadei
nauda un natiira kopa izlietoja no 23,7% lidz
38% majsaimniecibas budzeta Iidzeklu. Visas
socialekonomiskajas grupas vertibas izteiksmé
izdevumi partikai svarstijas no 49,37 Ilidz 53,44
latiem.

Versoties plaSuma globalizacijai un
tirdznieciskajiem sakariem, paplasinas arT eksporta
iesp&jas, nesot lidzi attiecigas kvantitativas un
kvalitativas izmainas, ar kuram katrai valstij jarékinas,
veidojot same@rus starp razoSanu un eksportu, ka art
formgjot eksporta struktiiru atbilstosi iekarotai tirgus
nisai.

Latvija Sobrid apm&ram 75% no nozaré sarazota
tiek pateréts vietgja tirgl, pargjais tiek eksportets,
galvenokart uz Igauniju, Lietuvu un Krieviju.
Lidz ar iestasanos Eiropas Savieniba pieprasjjums
pec Latvijas partikas produktiem palielinajas gan
austrumu, gan rietumu virziena — ka uz Krieviju

3 tabula
Table 3

Patérina izdevumu sastavs un struktiira socialekonomiskajas grupas vidéji uz vienu majsaimniecibas
locekli ménesi 2007.gada, latos
Composition and structure of consumption expenses of social economic groups in average per one
household member per month, 2007, LVL

Izdevumu struktaira A:%:ﬁt:;;z;: ' Psﬁno.dar!)in_ﬁto _I.’en‘sion.ﬁrll . ?ita‘s -
mijsaimniecibas majsaimniecibas | majsaimniectbas | majsaimniecibas

Partika un 50,77 53,44 50,88 49,37
bezalkoholiskie
dz@rieni
Alkoholiskie 6,21 8,21 3,52 7,13
dzerieni, tabaka
Apgerbi un apavi 19,44 18,31 7,22 9,19
Majoklis, tidens, 20,61 16,50 22,09 21,89
elektroenergija, gaze
un cits kurinamais
Majokla iekarta, 13,78 11,95 5,93 15,42
majturibas piederumi
un majas uzkopSana
Veseliba 8,46 7,45 17,64 6,35
Transports 34,47 45,71 6,87 18,01
Sakari 11,19 11,59 5,77 9,70
Atptta un kultiira 17,32 24,58 7,45 11,52
Izglitiba 2,88 2,34 0,53 3,87
Restorani, kafejnicas | 13,64 13,63 1,64 7,47
un viesnicas
Dazadas preces un 12,61 12,14 4,48 9,35
pakalpojumi

Kopa: | 211,38 225,84 134,02 169,27

Avots: Majsaimniecibu budzetu pétijuma galvenie rezultati 2007.gada. LR Centrala statistikas parvalde, 2008.-32.1pp.
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4 tabula
Table 4

Svarigako partikas produktu eksports Latvija 2007.gada
Exports of the most important food products in Latvia, 2007

Daudzums Tikstosos latu
pavisam % (+,-) pret | pavisam | Ipatsvars,%
2006.g.
Lauksaimniecibas un partikas preces - pavisam X X 582482 100
Piens, kr&jums, citi skabpiena produkti, t 152281 +12,1 52098 8.9
Siers un biezpiens, t 13592 +10,2 28222 4.8
Sviests, t 2840 -12,2 6416 1,1
Svaigas un sald&tas zivis, t 51746 +36,2 25852 4.4
Zivju konservi, t 56630 -20,0 47831 8,2
Degvins, ttikst 1 alc. 100% 11368 +22,0 24875 4,3
Alus, tukst. 1 13662 -3,6 3699 0,6
Cigaretes, milj. gab. 6750 +3,8 reizes 43003 7,4
Avots: LR Centralas statistikas parvaldes dati

5. tabula

Table 5

Svarigako partikas produktu imports Latvija 2007.gada
Imports of the most important food products in Latvia, 2007

Daudzums TiukstoSos latu
pavisam | % (+,-) pret | pavisam | Ipatsvars,%
2006.g.

Lauksaimniecibas un partikas preces - pavisam X X 864628 100
Svaiga, atdzescta vai saldéta cukgala, t 27162 -2,3 29039 34
Atdzeséta vai saldéta majputnu gala, t 28578 -10,2 21480 2,5
Svaigas un saldétas zivis, t 33305 +11,3 36076 42
Piens, kr&jums un citi piena produkti, t 61324 -18,0 38285 4.4
Cukurs, t 28321 +68,8 13368 1,5
Sokolade un citi produkti ar kakao piedevu, t 9853 -18,0 22149 2,6
Bezalkoholiskie dz&rieni ar cukura piedevu, 71253 +16,4 21063 2.4
tokst. 1
Dabiskie vinogu vini, tiikst. 22071 -17,9 32852 3,8
Alus, tukst. | 30344 +36,2 8600 1,0
Cigaretes, milj. gab. 7448 +29.,9 53823 6,2

Avots: LR Centralas statistikas parvaldes dati

un citam NVS valstim, ta arT uz ES. Pie tam uz ES
valsttm eksports ir palielinajies vairak neka pusotras
reizes, pateicoties galvenokart pieprasijumam
Igaunija un Lietuva. Partikas pre¢u eksports uz
Igauniju un Lietuvu veido 70% no Latvijas partikas
precu eksporta uz ES valstim (Zinojums par Latvijas
tautsaimniecibas attistibu, 2008.gada junijs).
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Svarigako partikas produktu eksporta struktiira
naturala un vertibas izteiksmé redzama 4.tabula.

2007.gada sakuma partikas produktu razoSanas
apjomi turpindja palielinaties, bet gada beigas tie
butiski samazinajas ka viet&ja, ta argja pieprasijuma
samazinajuma dg]. 2008.gada sakuma razoSanas
apjomi bija nedaudz zem 2007.gada Itmena. 2006.
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un 2007.gada strauji palielinajas partikas produktu
eksporta cenas. Eksportétas produkcijas cenas pieauga
mérenakos tempos un saka nedaudz samazinaties.
Neraugoties uz straujo produkcijas cenu kapumu
2006.gada un 2007.gada, konkur€tspgja mazinajas,
jo darbaspéka izmaksas pieauga divas reizes lielakos
tempos (Zinojums par Latvijas tautsaimniecibas
attistibu, 2008.gada junijs).

Bitiski ir noskaidrot arT svarigako partikas
produktu importa struktiiru. No 5. tabulas datiem
redzams, ka lielos apjomos tiek importeta ciikgala,
majputnu gala, svaigas un sald@tas zivis, piena
produkti. Pec tam, kad Latvija atteicas no cukura
razoSanas, valstT pilniba tiek importets cukurs.

Domajot par partikas ripniecibas turpmako
attistibu un konkré&ti par partikas produktu eksportu,
nebiitu pareizi ignorét lidzSingjo pieredzi, kurai ir
raksturigas bitiskas neskaidribas. Ir vispar zinams,
ka partikas rOpniecibas razoSanas apjoms Latvija
joprojam talu atpalieck no 1990.gada Iimena, tacu
skaidras atbildes uz to, kap&c ta ir noticis, nav.

Viens no visai plasi sastopamajiem skaidrojumiem
ir tads, ka sarezgitaja parejas perioda no planveida
saimniecibas uztirgus ekonomiku Latvijas riipniecibai
pretgji tam, ka tas bija Lietuva un Igaunija, esot
pietriicis nepiecieSamais atbalsts no valdibas puses.
Tiek uzskatits, ka, ja Saja laika posma Latvijas
valdiba bitu rikojusies l1dzigi tam, ka tas tika darits
Lietuva, Igaunija un lielakaja dala Austrumeiropas
valstu, tad biitu bijis iespgjams saglabat un atbalstit
lielaku dalu no industrijas, tai skaitd partikas
tehnologijas. Ta¢u Latvijas pirma prioritate $aja
laika esot bijusi uzpn@mumu privatizacija, bet
ne to uzpémumu atbalstiSana, kuri reali spgja
razot, izmantojot tas prieksrocibas, kadas pavéra
eksporta tirgus.

Tacu citi uzskata, un viniem var piekrist, ka,
neskatoties uz valdibas deklaracijam, pietiekami
netika novertéts no padomju laikiem mantotais
industrialais potencials, kas bija visai iespaidigs un
vera nemams, jo 1991.gada Latvija bija ta Baltijas
valsts, kurai bija visattistitaka industrija. IKP uz
vienu darbinieku Latvijas industrija bija augstaks
neka pargjas padomju republikas un arT lielakaja
dala Austrumeiropas valstu. Tacu lidz pat Sodienai
nav galigi noskaidrots, kada loma $im potencialam
ir bijusi miisu ekonomika kops neatkaribas atgfiSanas
un vai tam varétu biit kada ietekme Latvijas industrija
un ekonomikas izaugsme turpmak. It Tpasi svarigi tas
ir sakara ar 1996.gada iesakto privatizacijas procesa
izraistto seku parvarSanu, jo Sis process turpinas
vel aizvien tada konteksta, kas saistas ar Latviju
ka ES dalibvalsti, un sakara ar pasaules finansu un
ekonomisko krizi, kuru mes izjitam ar1 Latvija. Tacu
tie ir jautajumi, par kuriem biezi vien nemédz runat,
bet kurus nevajadzg&tu arT apiet.
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Vissapigak razoSanas saSaurinaSanas partikas
ripnieciba skara tie$i no Rigas vairak attalinatas
teritorijas un lauku iedzivotajus, jo liela dala partikas
ripniecibas uznémumu, ka, piem&ram, piena un galas
parstrade, auglu un darzenu parstrade un citi, bija
izvietoti tiesi periferija, biezi vien bidami svariga
darba vieta vietgjiem iedzivotajiem.

Taja pasalaika turpinaja palielinaties neizmantotas
zemes platibas  lauksaimniectba, tai skaita
lauksaimnieciba izmantojamas zemes, kas daudzviet
joprojam turpina aizaugt. Jaatzist, ka padomju gados,
veicot lauksaimniecibas zemju melioraciju, tajas
tika iegulditas nozimigas investicijas. Bet ar katru
gadu saSaurinoties lauksaimniecibas razoSanai,
melioracijas sistémas daudzviet tika partrauktas
uzturét, ka rezultata tas parstaja darboties. Lidz ar
to Latvijas lauksaimnieciba neatgriezeniski zaudgja
agrakajos gados nozare ieguldito kapitalu. Savukart,
saSaurinoties augkopibas produkcijas razoSanai, tas
atstaja iespaidu uz lopkopibas produkcijas razo$anu.

Domajot par produkcijas razoSanu eksporta
vajadzibam, nedrikst izlaist no redzesloka razosanas
tehniskoun inovativo attistibu, kas Latvijatalu atpaliek
no vélama, un, kad ir runa par partikas riipniecibas
uzn@mumiem, tad aina ne tuvu nav iepriecino$a. Ta,
piem@ram, 2003.gada nogale valsti darbojas 678
pirma [imena lauksaimniecibas produkcijas parstrades
uzp@mumi, 122 lopkautuves, 175 galas parstrades
uzn@mumi, 66 auglu un darzenu parstrades uznémumi,
124 zivju parstrades uzpnémumi. Parsvara tie bija
relativi mazi lauksaimniecibas un zivsaimniecibas
produkcijas parstrades uzne@mumi, kas neliela apjoma
del nespgja investet lidzeklus ES standartu ievieSana
un l1dz ar to klut konkur€tspgjigiem ES tirgi.

Kautaripedgjos gadosirsakusies lauksaimniecibas
produkcijas parstrades uzpémumu koncentracija un
mazo uznémumu skaits samazinas, koncentracija skar
galvenokart lielakas ES prasibam atbilsto$as razotnes.
Joprojam daudzviet aprikojums nelauj razot ES
kvalitates prasibam atbilstoSu produkciju. levérojama
dala parstrades uzp@émumu razoSanas iekartas un
tehnologijas ir novecojusas, tadé] to produkcija tikai
dalgji atbilst Eiropas Savienibas tirgus prasibam
un standartiem, kas samazina produkcijas eksporta
iespgjas. Finansu truokums kaveé parstrades sektora
uzp@mumu modernizaciju un attistibu, samazinot
konkur@tspgjigas produkcijas razoSanu realizacijai
ieks€ja un argja tirgl. AT nepietiekamais pievienotas
vertibas apjoms aizkavé attiecigo produktu veidu
razoSanas talaku attistibu, bet darbinieku, it Ipasi
vadosa personala ierobezotas zinaSanas par vadibu
un tirgzintbam partikas produkcijas razoSana un
realizacija kave jaunu produktu noieta tirgus atraSanu
unrazosanas procesaracionalizaciju. Netiek pilnigi un
pilnvertigi izmantots un attistits esoSais intelektualais
potencials konkur&tsp&jas nodrosinasanai nozaré. Vel
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joprojam ir neattistita kooperacija un komercialas
saites starp zinatni un izglitibas sist€mu, kas
spgj piedavat nozaré€ iesaistito cilvéku resursu
attistibu, nodros§inat jaunu produktu un tehnologiju
attisttbu  un  ievieSanu produkcijas razoSana
un parstrade.

Konkurétspgjigas produkcijas razosana eksportam
izjut un turpmak aizvien vairak izjutis globalizacijas
ietekmi. Pirmkart, globalizacijas apstaklos dazas
attistitas valstis zinama meéra atslabina uzmanibu
attieciba uz tradicionalajam nozarém, vairak
pievérsoties tadam, kuras tam ir priekSrocibas
pasaules méroga (Pammuckuii M.IL, 2007). So
nozaru Ipatsvara samazinaSanas ekonomiski attistito
valstu riipniecibas struktiird parasti tiek kompenséta
ar to paplasinasanos citas valsts, it Tpasi ar vid€jo
attistibas Itmeni (Jlomakun B.K., 2007).

Otrkart, verSoties plasuma globalizacijai,
aktualiz€jas jautajums par droSibu nodroSinasana
ar partiku. Tiek uzskatits, ka to var panakt divos
galvenajos veidos:

— tiecoties p&c ST nodroSindjuma ar razoSanu sava
valstT;

— sistematiski maksajot par partikas produktu
importu.

Daudzas valstis cenSas nodro§inat pasas sevi ar
partiku, nemot véra noteiktu minimumu un rezerves,
kas saistas ar neparedzetiem apstakliem.

Globalizacijas apstaklos veidojas ekonomiskais
tiklojums, lidz ar ko liela méra mainas ekonomiska
struktira. Rezultata tirgi, kas iepriekS ir bijusi
pavisam neieveérojami, top atverti nepazistamiem
konkurentiem, par kuriem nekas nav bijis zinams.
Arzemju stradnieki var daudz vieglak iespiesties
regionalajos tirgos un ienest tajos véra nemamas
prieksrocibas. Taja pasa laika daudzkart aug izdevibas
un riski. Ir iesp&jams razot neskaitamus produktus
gandriz jebkura vieta pasaulé, un mobilajiem
resursiem tas paver iesp&ju migracijai uz razoSanai
visdraudzigako vidi. Ka sekas koncentracijas
procesiem pasaules meroga notiek parvirze par labu
lielajiem uznémumiem.

Ir maz ticams, ka §Ts tendences pavajinasies
vai aizies pret§ja virziena. Tadeél mazie un vidgjie
uznémumi, pie kadiem pieder arT lielaka dala misu
valsts partikas razoSanas uzp@mumi, ir spiesti attiecigi
reaggt, ja vini nevélas tikt izspiesti no tirgus vai tikt
uzpirkti no lielajiem konkurentiem. Uzp@mumiem
ir janak ar jauniem izaicinajumiem, kur pieder tada
veida razosana, kas rékinas ar klientu individualitati,
lai saglabatu konkur&tsp&ju tirgdi. Pat taja gadijuma,
kad maza uznémuma geografiskais radiuss ir regionali
Sauri ierobezots, tom&r pastav draudi, ka paSmaju
mazaja tirgi var ienakt Iidz tam nepaziti konkurenti.
Lidz ar to par nepiecieSamibu klust tadas stratégijas
izveide, kas lauj staties pretl Siem izaicinajumiem.
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Atbilde uz globalizacijas izraisTtajam
ekonomiskajam izmainam ir rodama kooperativajos
uznémumos, veidojot pretspéka poziciju
lieluzp@émumu koncernu struktiiram. Mazie un
vidgjie uzpe@mumi Sodien aizvien vairak atklaj,
ka kooperacijas spgja ir globalizacijas spgjas
priekSnoteikums. Te ir vieta atgadinat, ka Latvija
kooperativo uznémumu veidosana ir dzilas saknes.
Ta, piem&ram, piena riipnieciba tas bija kooperativas
pienotavas, ko dibinaja piensaimnieku sabiedribas.
Pirma no tam izveidojas 1909.gada. Lidz pirmajam
pasaules karam 1914.gada Latvija darbojas jau 88
piensaimnieku sabiedribas. Kar§ partrauca intensivo
piensaimnieku sabiedribu veidoSanas procesu, tacu,
karam beidzoties, tas atsakas no jauna, un 1923.gada
Latvija darbojas jau 319 piensaimnieku sabiedribas,
bet kopa ar privatajam pienotavam pavisam 407
pienotavas.

Saja kontekstda ir lietderigi pievérst ipasu
uzmanibu partikas razosanas uzp@émumu potenciala
attistibai Latvijas regionos, akcentEjot to piesaisti
arzemju investicijam, lai iegadatos pasaules
standartiem atbilsto$as tehnologiskas ickartas. Te ir
jaatgadina, ka 2009.gada 27.janvara un 03.februara
zemnieku verstie protesti pret valdibas nesp&ju risinat
samilzusas problémas Latvijas lauksaimnieciba,
tai skaitd piena razoSanas un parstrades nozarée,
izbraucot ar lauksaimniecibas tehniku uz Latvijas
celiem, Sosejam un blok&jot satiksmi vairakas vietas
ap Rigu un pie Zemkopibas ministrijas paradija,
ka zemnieku saimniecibu tehniskais apbrunojums
ir misdienigs un moderns. ArT nozares potencials
varétu biit pietiekams, lai Latvijas lauksaimnieki
ka lidzigi ar lidzigiem varétu konkuret ar ES veco
dalibvalstu lauksaimniekiem. Tacu Latvijas politiku
pielautas kluidas, iesaistoties sacensiba ar pargjam
kandidatvalstim, par to, kura pirma noslégs sarunas
par iestasanos ES, Sobrid nes “auglus”. Tapec jau
vairaku gadu garuma esam spiesti izjust to steiga
pienemto l@mumu sekas, slédzot tadas sarunu
sadalas, ka “Lauksaimnieciba”, “Zivsaimnieciba” un
“Regionala politika”.

Lai var€tu analiz€t informaciju par nozares
uzp@mumu razotsp&ju un noteikt to produkcijas
eksporta sp&jas potencialu gan valsts méroga,
gan regionu griezuma, nepietickama ir statistikas
sniegta informacija par tautsaimniecibas nozaru
uzp@mumiem. Te der atgadinat, ka kopS 2005.
gada LR Centrala statistikas parvalde vairs neizdod
statistisko datu krajumu “Latvijas regioni skait]os”.
So izdevumu ir aizstajis Valsts regionalas atfistibas
agentiiras izdevums ‘“Regionu attisttba Latvija”,
kura informacija tiek vakta un apkopota Latvijas 5
planosanas regionu griezuma. Jaatzimg, ka regionalas
statistikas kartoSana gan par valsti kopuma (NUTS 2
regions), gan par 6 Latvijas statistiskajiem regioniem
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(NUTS 3 regioni) ir ES prasiba, kuru regulari apkopo
EUROSTAT. Informacija plano$anas regionu
griezuma ir paredzEta Latvijas ieks$€jo vajadzibu
apmierinasanai, bet ne ES méroga notiekoso procesu
analizei. Tas, ka LR Centrala statistikas parvalde vairs
neizdod $adu statistisko datu krajumu, apgriitina veikt
Latvijas regionu attistibas tenden¢u analizi. Savukart
Valsts regionalas attistibas agentiras veidotais
izdevums neaptver visus regionalas statistiskas
indikatorus, tapec tam ir mazaka informativa baze.
A1l “Dienas biznesa” sadarbiba ar LURSOFT
veidotais Latvijas lielako uzgpémumu “TOP 500~
ikgadg@jais izdevums nedod nepieciesamo informaciju
par Latvijas regionos funkciongjosiem uzpémumiem,
investicijam tajos, tai skaita arzemju, to eksportéjamas
produkcijas/pakalpojumu veidiem u.tml.

Ir vairaki pozitivi pieméeri, kas liecina, ka Latvijas
regionos ir pietiekosi daudz dazada profila uzngmumu,
kuri ir sp&jusi piesaistit arzemju investicijas un razot
eksportspgjigus produktus, it Tpasi pec Latvijas
iestasanas ES. Te var min&t uzgp€mumus Jelgava,
Daugavpili, Liepaja, Ventspili, Valmiera, Aizkrauklg,
Broceénos un citas pilsétas un arealos. Galvenokart
tie ir saistiti ar kokapstradi, augstu tehnologiju un
arT partikas produktu razoSanu. Te vél japiebilst, ka
eksporta spgjas nodrosinasana ir bijusi atkariga no
pasu uzpemeju uznémibas un zinasanam, personala
kvalitatém un sp&jam, Latvijas uznéméjiem veidojot
kontaktus ar arzemju partneriem, bet mazak atkariga
no mérktiecigas atbalsta politikas no Latvijas valdibas
puses.

Nedrikst aizmirst, ka partikas riipnieciba pieder
pie tam nozarém, kuras liela nozime ir tradicijam
un specifikai, ko ir griiti veidot, bet var viegli
pazaudgt, ja netiek savlaicigi pieveérsta nepiecieSama
uzmaniba. Saja sakariba Ipasi jaatzimé nesenie
notikumi Latvija, kad savu darbibu izbeidza vesela
cukura razoSanas nozare, uz iznikSanas robezas ir
nonakusi zivsaimniecibas precu razosana, bet nupat
par izdzivoSanu cinas piena razo$anas un parstrades
nozarg€ iesaistitie uznémumi.

Neiztur kritiku arT tas, ka pat Valsts atbalsta
programma “Atbalsts ieguldjjumiem siko un mazo
komersantu attistiba 1pasi atbalstamajas teritorijas”,
saskana ar Ministru kabineta 2007.gada 20.novembra
noteikumiem Nr.798 no atbalstamo nozaru saraksta
izsledz lauksaimniecibas produktu razoSanas un
zivsaimniecibas nozari. Sis programmas mérkis, ka
norada tas nosaukums, ir veicinat komercdarbibas
attisttbu TpaSi atbalstamajas teritorijas, tadgjadi
samazinot nelabvéligas atSkiribas starp regioniem
un regionu teritorijam, ka arT sekmgjot visas valsts
teritorijas lidzsvarotu attistibu. Saja sakariba nav
attaisnojama Latvijas valdibas atsaukSanas uz Eiropas
Kopienas dibinasanas liguma I pielikuma miné&to
lauksaimniecibas produktu primaro razoSanu, ka
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arT produktu, kas atdarina vai aizstaj pienu un piena
produktus, ka noradits Padomes 1987.gada 2.julija
Regula (EEK) Nr. 1898/87, kas izsledz augstak
nosauktas nozares no atbalstamo nozaru skaita pat
ipasi atbalstamajas teritorijas. Talaja 1987. gada
pienemta ES regula ir diskrimingjosa ne tikai vecajam,
bet arT jaunajam ES dalibvalstim. Tapéc Latvijas
parstavjiem ES parlamenta ir jaizvers diskusija atcelt
$ada veida diskrimingjosas regulas.

Sobrid, kad notiek ekonomikas lejupslide globala
méroga, dalas razoSanas potenciala parvietoSana
no parsatinatas galvaspilsétas Rigas uz Latvijas
regioniem var ne tikai kapinat Latvijas uznémgju
konkurétspgju pasaules tirgos, bet arl paaugstinat
regionu iedzivotaju dzives standartu uz ekonomisko
aktivitasu rékina dazados internacionala biznesa
regionalos klasteros.

Liels ieguldijums butu politiskas gribas
pastiprinasanas, kas laika posma kops 1991.gada
Latvijas iek$gja politika vél joprojam nav pietickama,
kad ir runa par prioritatém industrijas attTstiba, kaut
gan péc iestasanas ES ta varctu pavért valstij iesp&ju
izmantot visas izdevibas, kadas dod regionalizacijas
un globalizacijas prieksrocibas, un rezultata paplasinat
eksporta zonas Latvijas uzp@mgjiem. Neskatoties
uz zinamu atpalicibu, kada ir raksturiga Latvijas
industrijai, it Tpasi kas attiecas uz razigumu un
tehnologiju salidzinajuma ar citam ES dalibvalstim,
cksporta aktivitasu attistiba neapstridami bis Latvijai
izdeviga. Tadgjadi tiktu stiprinata regionalizacijas ka
globalizacijas pretmeta iedarbiba.

Kopuma augstak mingtais biitu solis uz priekSu
Latvijas ka ES dalibvalsts ieguldijums savas sociali
ekonomiskas identitates stiprinasana.

Secinajumi, priekslikumi, ieteikumi

Conclusions and Recommendations

1. Partikas riipnieciba ir ciesi saistita ar tradicijam
un sava veida specifiku, ar ko nerékinoties, var
daudz zaudgt.

2. Razos$anas tehniska un inovativa attistiba partikas
ripnieciba, kaut arT vél talu atpaliek no vélama,
tom@r ir véra nemams komponents Latvijas
tautsaimnieciba.

3. Partikas rupniecibas produkcijas eksportam
Latvija vienmgr ir bijusi redzama vieta.

4. Liels ieguldijums partikas riipniecibas attistiba
varétu bt neatslabstoSa politiska griba attistit
un sniegt atbalstu nozares produkcijas eksporta
veicinasanai.

5. Konkurétspgjigas produkcijas razo$ana
eksportam izjlit un turpmak aizvien vairak izjutis
globalizacijas ietekmi, tap&c atbilde ir mekl&jama
kooperativo uzn€mumu attistiba.

6. IpaSa uzmaniba partikas raZoanas uznémumu
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attistibai ir pievérSama Latvijas regionos.

LR Centralai statistikas parvaldei ir jaatjauno
statistisko datu krajuma “Latvijas regioni
skaitlos” izdoSana, papildinot to ar informaciju
par  Latvijas  regionos  funkciongjoSiem
uznémumiem, to darbibas veidiem atbilstosi
saimniecisko darbibu statistiskajai klasifikacijai,
to  eksportg§jamas  produkcijas/pakalpojumu
veidiem, investicijam u.tml..

Latvijas parstavjiem ES parlamenta ir jarosina
diskusija atcelt diskrimingjoSas regulas, kuras
bremz€ nacionalo valstu valdibam pasam izlemt,
kadas nozares atbalstit un kada veida to darit
Tpasi atbalstamajas teritorijas.

Izmantoto informacijas un literatiiras
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Abstract

The authors of the paper find out the features of contemporary agricultural cooperation taking into account
protection of nature and agricultural interests as well as analyse the current situation and problems in Latvia
dairy-farming. The authors consider cooperation system as one of the best solutions to solve problems in
Latvia dairy-producing, at the same time applying the experience of other EU countries in the development of
cooperation in dairy-farming. The main aim of the paper is to determine potentialities for the use of experience
of other EU countries in Latvia dairy producer cooperation system.

Key words: agricultural cooperation, dairy-farming, dairy-producer cooperation.

Introduction

One of the main factors what still inhabits
agricultural productionin Latviatoday, is fragmentised
farms system compared with other European Union
(EU) member states. The data of the Ministry of
Agriculture show that in Latvia a sharp decrease in
the number of small farms and increase in the number
of farms with utilised agricultural area (UAA) more
than 50 ha was observed in 2007 compared with 2005.
However, around 65% of all farms in Latvia have less
than 10 ha of UAA and their total UAA is only 17%
of all UAA. In 2007 small farms (<8 ESU (European
Size Unit)) accounted for 95% of all active farms in
Latvia (Zemkopibas ministrija, 2008).

Such small farms have various disadvantages:
weak competitiveness; low level of financial and
technical means; dependence on big agricultural
production processors; and inability to state own
rules to big processors due to insignificant production
volume (Spogis, 1999).

There is a need to draw attention to cooperation to
change this situation, and most effectively it can be
implemented if we take into account the experience
of other countries.

The previous 150 years of cooperation history in
the Western countries show that farmers have to be
the owners of their production — one of the means
to secure profitable production. Cooperatives of
farmers control agricultural market in Ireland —
100%; Sweden - 99%; Great Britain — 98%, Denmark
— 93%, Finland, Austria and Portuguese — 80%, the
Netherlands — 82%, and Germany — 60% (Kalnins,
2005).

However, in Latvia farmers avoid to speak on the
cooperation control of market , as all dairy-processors
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are under strong business capital pressure, and they

state their own rules, and farmers need to adapt to

them (Lucans, 2005).

Three main factors encouraged to study the current
situation in dairy-production:

— negative attitude of bigger dairy-processors
towards cooperatives, considering them as
competitors and just allowing in most cases to
collect milk and supply it to the processor;

— currently many farms even big ones with tens and
hundreds of diary cows are close to bankruptcy,
as purchasing price does not cover production
costs;

— state support for dairy producers is not effective.

The aim of the paper is to find out opportunities
for Latvia dairy-producers cooperatives using the
experience of agricultural cooperatives in the EU
countries.

Main tasks:

1) tofind outspecific features of modern agricultural
cooperatives and agricultural interests;

2) toanalyse dairy-production and dairy cooperative
development trends in Latvia;

3) to analyse the EU member states experience in
dairy cooperation development and its potential
application in Latvia.

The research object is dairy-producer cooperative
opportunities in the EU member states, subject —
opportunities for Latvia dairy-producer cooperatives
using experience of the EU countries in agricultural
cooperatives. Monographic, analysis and synthesis,
induction and deduction methods as well as abstract
the logical method was used in the study.

The paper is based on the following materials:
European Commission regulations, laws of the
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Republic of Latvia, regulations of the Cabinet of
Ministers regarding agricultural cooperatives, peer-
reviewed research and papers, and authors own
research data.

Results and Discussion

1. The characteristics of contemporary
agricultural cooperation in protection of
rural and agricultural interests

Experience of agricultural cooperatives in the EU
and other countries shows that:

— cooperatives and their associations on the state
level have real opportunities to resist negative
processes of economic globalisation, at the
same time using all potencies of globalisation
effects, including access to needed information,
and create mutually profitable partnerships with
trustful partners around the world;

— quick adaptation in logistics, so the cooperatives
can transport their production to Europe and other
parts of the world markets, especially where it is
needed most;

— development of cooperation is based on long-
term relationships between agricultural producers
and cooperatives. Latvian farmers need to learn
how to plan production in long-term;

— they limit and help avoid such intercessors and
dealers, who form selfish motives and diminish
farmers profit;

— ceaseless and purposeful adoption to export
markets, creation of new and salable products,
widening markets for available products take
time and resources; cooperation between
entrepreneurs allows to solve these problems
successfully, also with effective state support;

— the use of private and public partnership model
in cooperatives’ activities. During crises, when
Latvia does not have resources to master the
EU structural funds, to deal heat insulation of
buildings etc., government should use classical
relieve of the state budget — private and public
partnership. The state should guarantee that
cooperatives, which have enough resources to
involve into private partnership, would have
additional advantages in receiving the EU
structural and other support.

Processes in 2008 in Latvia again confirmed
already known truth that agriculture which consists
mainly of individual farmers cannot successfully
develop. Farmers’ cooperation problem should be
solved. Despite that there are factors which complicate
dealing with the problem:

1) typical Latvianfarmereverythingthatisconnected
with cooperation identifies with collectivism —

the system of collective or state farms. Only few
know the essence of cooperatives and also know
about great success of cooperatives at the end of
the 19" and during the 20" century — during the
independent state of Latvia;

2) there are farmers, familiarised with success
of modern Western cooperatives and their
system, who think that taking into account the
current situation of Latvia (lack of long-term
development programme in the national economy
and Latvian farmers tendency for separatism), it
is not possible to use experience of cooperatives
from other countries;

3) cooperatives vitality also requires quite
much of the state support, including not only
favourable laws for farmers but also investments
in infrastructure development. Just recently
the government has drawn attention to these
questions.

The experience of the Western countries,
including the EU members, shows that the state
gains various benefits thanks to agricultural
cooperation:

— cooperative takes care of members needs, it leaves
positive impact on the society development in
general —educational and cultural level of rural
inhabitants steadily grows as well as professional
knowledge of farmers and workers to do higher
and more qualified jobs increases;

—  biggestparofthe EUmembershaveacknowledged
agricultural  cooperation’s  advantages in
production development, land elaboration and
land erosion diminishing as well as improvement
of production quality. Cooperative gives an
opportunity to fight against violation of laws and
rules, and protects members against arbitrariness
regardless who is the initiator of it.

2. The development of dairy-producers
cooperation in Latvia and the EU member
states

Dairy production is one of the most important
agricultural branches in Latvia. In fact dairy
production is the only agricultural sector with positive
trade balance (in 2007 dairy production export was
327.5 thou. t of milk, while import — 127.6 thou. t of
milk) (Zemkopibas ministrija, 2008). The data from
the Ministry of Agriculture shows that milk made
21% of the total agricultural end product value in
base prices and was the second largest product after
crops in 2007 (Zemkopibas ministrija, 2008). Dairy
sector shows its importance and level of development
as dairy end products value and total produced milk
amount has steadily increased in the past years
(Figure 2.1).

188 Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



J. Kaktins, K. Polacenko

Application of Experience of the EU Countries in Cooperation of
Latvia Dairy Producers

Thousands tons

150

- 100

Million LVL

- 50

2006

2002 2003 2004 2005 2007

Years

mm Amount of produced milk, thousands tons
—O=—Value of produced milk production in base prices, million LVL

Source: made by the authors using the data from the CSB of Latvia and the Ministry of Agriculture

Figure 2.1. The value of dairy end product at base prices (million LVL) and the amount of produced

milk (thousand t) from 2002 to 2007
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Figure 2.2. Average purchase price of milk from 2006 to 2008 (LVL / t)

In 2007 the produced amount of milk has
increased by 27.9 thousand t compared with 2002,
but if compared with 2006 the produced amount of
milk has increased by 26.5 thousand t or 3.4% and
3.25% respectively. At the same period of time
milk production base price has grown by LVL 70.9
million and LVL 10 million or 102.6% and 7.7%
respectively.

The society more and more speaks about the
existing problems in dairy sector despite good
production results, and thus it creates threats of
instability.

Themainproblems which preventthe development
of dairy sector are as follows:
despite several years of structural changes in
dairy production sector, it is still fragmented.
The data of the Ministry of Agriculture shows
that in 2007 around 90% of all dairy farms had
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less than 5 milk cows, including one milk cow in
54.4% of farms. These farms had around 37% of
the total number of milk cows. Big farms (more
than 100 milk cows) take quite small part in the
total structure — 0.4% (Zemkopibas Ministrija,
2008)

Greatest weaknesses of small farms are
low financial means, completive capacity, e.g.,
difficulties to get additional financial means, low
technical equipment and as a result low productivity,
problems to meet all production requirements, and
great dependence on big agricultural production
processors. Due to their small proportion in total
production structure, they cannot demand their own
prices and are forced to accept processors dictate
(Spogis, 1999).
low purchase
(Figure 2.2).

of milk

price
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The Central Statistical Bureau of Latvia
information shows that a very rapid increase of milk
purchase price was seen in the second half of 2007,
in December compared with July the purchase price
has increased by 42% reaching LVL 236.6 for ton. In
2008 the purchase price slowed down, in December
it was LVL 167.04 for ton; it is a 29% decrease in
price compared with December, 2007. However,
the total amount of purchased milk in November,
2008 compared with October, 2008 has decreased
by around 13%; while in December, 2008 compared
with November, 2008 it has increased by around 5%
(CSB, 2008).

Information available shows that the current milk
purchase prices are under production costs level (18.5
santims) and vary between 14 and 16 santims for litre,
small dairy producer have even lower purchase price
— 10 — 12 santims (Diezina, 2008; Lauksaimnieki
Sogad saskarusies..., 2008). Milk processors predict
even lower purchase price of milk from February
1, 2009 if the situation in dairy sector would be
catastrophically bad.

—  due to the rapid fall of milk purchase price and
sharp increase of production resources costs
(electric energy, forage, mineral fertilisers etc.)
many milk producers cannot cover production
costs as well as repay bank credits. The authors
dispose information that also medium and bigger
dairy producers cannot repay credits and thus
they are forced to shut down all production. In
April 2008 there were forecasts that the sector
would suffer losses of about 25-30% of all dairy
producers, only part of them would reorient into
crop and beef production etc. (Piena nozare
stradajosie..., 2008; Lauksaimnieki Sogad
saskarusies..., 2008).

One of the reasons for such problems in dairy
sector is related to the law “On Privatisation of Dairy
Processors” that came into effect on April 15, 1992.
Article 17 of this law refers to the equity capital of

privatised company and its calculation, stating that
milk producers as well as milk and milk production
suppliers have rights to buy no less than 70% of the
equity capital of privatised object, employees — no
more than 10% of the equity capital, and others - no
more than 20%. This provision created a situation
that currently all bigger processing companies are
under the control of business capital (Lucans, 2005).
Moreover, there exist sharp differences between milk
producers’ interests and processors interests, it is a
background for mutual disagreements and thus slows
down dairy sector in general.

Wide dairy producers’ cooperation allowing
producers to join for new markets, new suppliers and
buy processors companies thus reducing production
costs etc. could be one of solutions for dairy sector.

According to the information of Agricultural Data
Centre in March 2008 there were 34 dairy producers’
cooperatives. In 2007 they produced 178 261 050 kg
of milk, around 25% of the total milk supplied for
processing. It has increased by 19% compared with
2006. Mainly milk produced by cooperatives was
supplied by “Piena cel§” — 26.3%, “Trikata KS” —
21.8%, and “Dzése” — 7.5% of all the collected milk
(Graudins, 2008).

Table 2.1 shows the main performance data of
“Piena cels”, “Trikata KS” ,and “Dzg&se”.

According to the information of Agricultural
Data Centre the amount of purchased milk in
listed associations constitutes more than 50%
of the total purchased amount milk in Latvia
(Graudins, 2008).

Data in Table 2.1 testify that the number of
members in all associations has increased in 2008
compared with 2007. It also allows concluding that
farmers ever more acknowledge potential benefits of
participation in cooperatives. The purchased amount
of milk also has grown in all three associations in
2008 compared with 2007. “Dzgse” has an increase
of 2441.155 tons, “Trikata” — around 19323 tons and

Table 2.1
Performance results of activities of cooperatives
Indicators “Dzgse” “Trikata” “Piena cels”
2007 2008 2007 2008 2007 2008
Number of 230 267 221 254 71 111
members (01.01.2008) | (01.01.2009)
Amount of 12 153.473 14 594.628 60677 ~ 80000 46078 62296
purchased milk (t)
Average price of 0.191 0.194 0.220 - 0.200 0.213 0.211
purchased milk, 0.230
LVL/kg

Source: unpublished data of cooperatives
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“Piena cel§” — 16218 tons. It can be explained with

the increase in the number of cooperative members.

The average price of purchased milk in
cooperatives is an important indicator: “Dzgse” in
2007 purchased milk from its members for the price
of 0.191 LVL/kg, while in 2008 — 0.194 LVL/kg.
“Trikata KS” - 0.220 - 0.230 LVL/kg (2007) and
0.200 LVL/kg (2008) respectively, “Piena cel§” —
0.213 LVL/kg and 0.211 LVL/kg (unpublished data
of “Dzese”, “Trikata KS”, “Piena cel§”).

The average purchased milk price offered by
cooperatives in 2008 was essentially higher than the
average milk price in Latvia. Cooperatives paid 3-5
santims more than milk processors.

On September 1, 2008 according to the data of
Latvia Agricultural Cooperative Association there
were 30 agricultural service cooperatives (ASC) in
dairy sector in Latvia, thus amounting to 28% of
all the ASC. Net turnover in 2007 was LVL 27.065
million. As compared with other branches, the ASC
of dairy sector has most farmers — 3389 (end of 2007)
or 44% of all ASC involved farmers (LLKA, 2008).

Bigger production and processing companies
acknowledged that today as globalisation more
and more influences the viability of the national
economy the great disadvantage is that Latvia dairy
cooperatives are not united.

To improve the situation “Trikata” dairy
cooperative invited to create close partnership
between cooperatives. This proposal is a good
solution in order to create their own milk processing
companies, and secure acceptable purchase price for
farmers ( lujeva, 2008).

What kinds of advantages does consolidation
have? “Trikata” project of cooperatives consolidation
includes such advantages (in case of successful
implementation):

— already in 2009 the production turnover could
sharply increase from LVL 20 million to LVL
100 million;

— cooperatives will become the owners of
processing companies, profit will be shared
between themselves;

— supplied amount of milk to “Trikata” processing
company will reach 300 tons per day. Such
amount of milk creates good basis,, and secure
highest possible purchase prices for farmers;

—  supply costs for one milk ton are approximately
LVL 15. In case cooperatives consolidate and
elaborate effective logistic of milk supply,
costs could be reduced to LVL 10, so saving
LVL 5 from each ton. During one year it
makes LVL 1.5 million if there are supplied
300 thousand tons. It is essential money saving
even for a company with turnover around LVL
20 million.
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— if farmer is in cooperative, he is sure that milk
will be collected in time despite farm location
disadvantages. If milk is gathered by combine,
then the amount of milk is not important — most
important factor will be good location of a farm,
otherwise combine will not collect even 10 tons
or will set very low purchase price.

The authors of that project were disappointed,
because even after several meetings nothing was
achieved even an agreement for partnership between
dairy cooperatives.

The greatest obstacles for creation of big milk
processing company and consolidation of cooperatives
are:

— to get credits for production;

— the share of cooperative members in project
implementation. Not all members have free
financial resources for additional development (
lujeva, 2008).

The authors consider absence of dairy cooperative
association as the main obstacle to create cooperatives
of milk processing companies.

2.1. The experience of other EU countries in
dairy producers’ cooperation

The experience of Germany and Austria speaks
that cooperatives are effective also on very competitive
internationalmarkets; theyareconsolidated onregional
and international scale as systems of agricultural
cooperatives.

Dairy producers have created such systems in
Germany. In most cases milk is not sold by dairy
cooperatives but dairy regional centres. Due to
very remarkable resources, they are successful
in wholesale. There is Deutsches Mich-Kontor in
Hamburg which operates on the national level. Its
main task is to export and to import milk production
inside and outside the EU. Besides that Deutsches
Milch-Kontor does intervention in dairy products
market, creates and popularises new ones, buys in
production facilities and materials for dairy sector
(Brazda, Kramer, 2004).

In 1990 all dairy cooperatives of Austria
consolidated in Austrian dairy and meat trade
cooperatives association - AMF Austria Milch und
Fleischvermarktung. Consolidated cooperatives
became one of the most influential force in
food processing and trade. AMF elaborated a
programme that helped reduce production costs,
and improve logistic of dairy products to all
European countries.

Currently AMF broke-up in two autonomous
and competing groups — one is located in High
Austria, second in Lower Austria. However it is
not an obstacle for continual export raise to other
EU countries (Brazda, Kramer, 2004).
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Important experience is shown by Denmark dairy
cooperatives, which could be useful also for dairy
cooperatives members in Latvia. There all milk is
collected by cooperative dairy plant or society, and
stored in cold storage. Cooperative regularly checks
each farms:

—  milk quality;

— level of fat and protein in milk.

The price of milk depends on these two factors.
Central laboratories make tests, and they are
independent. Specialization is one of the features
in Denmark and other EU countries modern dairy
sector. Cooperatives usually separate production in
several production units, so that each units size is
economically regardless what they produce — butter,
cheese, condensed milk etc. Whey is bought by milk
producers and used for feed.

Dairy federation represents both private and
cooperative sector, it is involved in all available
branches, to improve production results (Danijas
fermeru organizacijas un kooperativi, 1991).

Dairy cooperatives in Latvia can learn some
practical aspects also from Lithuanians. There
essential help is received from the State Support fund.
In Lithuania dairy cooperatives have infrastructure of
milk pre-processing in their possession (Ramanauskas,
2004).

During pre-processing process frapped, conserved
production advantages are clearly seen: increase of
available market territory; products become easily
transportable and stored; increase in the demand of
products and their price as they have more qualitative
packing and sanitary norms (Ramanauskas, 2004).

Taking into account the above mentioned practice
of cooperatives of the EU countries, we can make
several conclusions for the improvement of Latvia’s
cooperatives performance:

— to maintain the existing level of milk amount in
production. The state with financial instruments,
tax allowances, and elaborating laws should
be able to protect dairy sector, because it is
an important sector in Latvia, it produces
irreplaceable food necessary for the whole
nation;

— we should be aware of the nation’s century long
established food structure, in which milk and
milk production have high proportion;

— dairy cooperatives’ combine as well as private
milk processing companies should seriously take
into account these things:

— the quantity of any products depends on
protein and fat level in milk, which should
be considered by calculation of prime
costs in processing (Vitola, 2007);

— it is important to determine raw milk
amount, namely, proportion of milk

and skimmed milk in each product after
processing. If raw milk proportion is big
and purchase prices lowers, then relatively
little investments are needed in the equity

capital, salaries etc. (Ramanauskas,
2004).
Those cooperatives which are successful

in producing of new products should use any
opportunities to create production lines of specific
products with high value added, for which a niche
could also be found on local and international
markets.

It would be necessary to create two or three
independent milk quality laboratories available for
all dairy farmers in each region.

Conclusions

1. Accumulated agricultural experience of the EU
countries shows that on free market conditions
farmers can withstand only by joining forces and
material resources in cooperatives.

2. Agricultural cooperatives and their associations
in the EU countries have proved their viability
in cyclic development of free market economics,
when during crises a rapid decrease is observed
in the purchase prices of agricultural products,
bank loans accessibility and massive bankruptcy
waves of individual milk producers.

3. The main preconditions of cooperatives
viability are the ability of cooperatives and their
associations to mobilise resources to produce,
process and sell their production, to offer services
without agents for their member and individual
farmers, giving opportunity to lower production
costs and increase profit.

4. Fragmented farm system, low milk purchase
price, and inability cover production costs are
the main dairy problems in Latvia.

5. Latvia dairy producers, who currently are in very
critical situation under pressure on the one hand
of the world financial and economic crisis and on
the other hand big milk processors dictate, need
to learn experience from the EU cooperatives
and creative use it, to stabilise the existing ones,
and to create new cooperatives.

6. The data of “Piena cels”, “Trikata KS” and
“Dzgse” show that there is a tendency of increase
in the number of members and purchased milk
amount, besides the average milk price in 2008
was higher than the average purchased milk price
in Latvia.

7. The experience of German and Austria dairy
(also meat producers) cooperatives prove that in
today’s hard competition environment only those
cooperatives are successful, which are associated
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on national and regional level as agricultural
cooperative associations.

Dairy producers in Latvia should follow the
experience of Denmark and other EU countries,
and create their own milk processing facilities
to soften down big milk combines dictate. The
next step would be creating own shops and
strong credit-savings banks, thus to compensate
competition inadequacies on milk market.
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Kriimmellenu audzeSanas pieredze pasaulé un tas
attistibas ekonomiskais pamatojums Latvijas lauksaimnieciba
Highbush Blueberry Growing Experience in the World and Economic
Justification for its Development in Latvian Agriculture

Veronika Bugina, Dr.oec.
Janis ReSevskis, Mg.occ.

Abstract

One of the best examples of non-traditional industries in Latvia is highbush blueberry growing. The highbush
blueberry industry is a new industry even in the context of the world; it has spread over the world from
the North America, and in the United States of America this agricultural crop has become the second most
important one after strawberries. The USA is the biggest producer of highbush blueberries. The proportion of
output of highbush blueberries produced in the South America is sharply increasing in the world’s total output
of this product. There are good perspectives for producing highbush blueberries in Latvia. Growing highbush
blueberries in Latvia is economically efficient on certain conditions of soil quality and owing to the availability

of watering equipment.

Key words: highbush blueberries, cultivation, economic efficiency.

Tevads

Introduction

Miisdienas krimmellenu vadosas valstis ir ASV
un Kanada, kur atrodas 75% no visas pasaules
krimmellenu laukiem, kas kopa sarazo apmé&ram
86% no pasaulé sarazotas kriimmellenu produkcijas.
ASV joprojam ir lielakais §Ts kultliras razotajs
apgadajot vairak ka pusi no visas pasaules sarazotas
krimmellenu produkcijas. 2003. gada Latinamerikas
valstis atradas 11% no pasaules krimmellenu
stadfjumiem, no kuriem vairak par pusi jeb 65%
atradas Cile (Importation of fresh...,2007).

Pasaulé par $o kultiru kopuma zinams tomér
sameéra maz, jo krimmellenes ir selektivi raditas ASV
un pirmie izplatiSanas méginajumi dazadas pasaules
vietas biezi vien ir bijusi neveiksmigi. Lidz ar to
paslaik to valstu skaits, kur nopietni nodarbojas ar §is
kultiiras attistiS$anu un komercialu audz&sanu ir saméra
neliels. Ziemelamerikas kontinenta lielakasir ASV un
Kanada (1.att.), nelieli m&ginajumi ar to nodarboties
ir arT Meksika, bet tas devums gan Ziemelamerikas,
gan pasaules kopgja sarazotas produkcijas apjoma
ir lidzvertigs nullei. Strauji attistas S$is kulttras
audz&$anas popularitate Latinamerikas valstis Cilé
un Argentina. Afrikas kontinenta par nopietnu
razotajvalsti me&gina veidoties Dienvidafrikas
Republika. Eiropa lielakas ir Vacija un Polija. Vel
pasaules skatijuma var izcelt Australiju, Jaunz€landi
un Japanu. Dazas valstis ka Kina, Brazilija, Urugvaja
un Taizemé komerciala krimmellenu razoSana vél ir
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tikai eksperimentala stadija un veiksmes gadfjuma
nopietnakus razas pieaugumus var gaidit tikai
nakotné (Importation of fresh ..., 007).

Latvijas lauksaimnieki arvien vairak pieverSas
dazadu Latvijai netradicionalu lauksaimniecibas
nozaru attistiSana. Viens no $adu netradicionalo
nozaru spilgtakajiem piemériem ir Latvijai
samera jaunas kultiras — krimmellenu audz&sana.
Krimmellenu nozare ir jauna nozare arl pasaules
konteksta, no Ziemelamerikas ta 1énam ir izplatijusies
pa visu pasauli un Amerikas Savienotajas valstis,
kura ir lielaka lauksaimniecibas produkcijas razotaja
un patérétaja pasaulg, §1 kultira ir kluvusi par otru
nozimigako p&c zemeném. (Industrial & Institutional,
b.g.). Jautajums vai pie mums §1 nozare attistisies
tikpat sekmigi, ka piem&ram, strauju krimmellenu
industrijas attistibu piedzivojusi Cile, palick atklats,
tomer perspektivas Latvijai ir labas un no ta, vai
Latvijas lauksaimnieki tas pratis izmantot,arT atkariga
§1s nozares nakotne Latvija.

Informacija par mellenu pielietoSanu uztura un
arstnieciba atrodama jau gadsimtiem sena vésture
Kma, Krievija un Centraleiropa. Ta FEiropa 16.
gadsimta dziednieks Kalpeppers atklaja, ka mellenes
labveligi iedarbojas uz aknam un kungi, ir savelkoss
lidzeklis, palidz hroniska klepus un plausu slimibu
arst€Sana. Tapat sen zinams, ka mellenes ieverojami
uzlabo redzi tumsa, pastiprina asumu un novers acu
nogurumu. Ir pieradits, ka mellenes paatrina acs
tiklenes atjaunosSanos. (Ak, §1s vertigas ...,b.g.)
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l.att. Kriimmellenu raZas kopapjoma ipatsvara sadalijums pasaulg, 2003.g.
Fig.1. Total output of highbush blueberries structure by countries in 2003, %

Mellenes satur vienu no retak ogas sastopamam
organiskam skabém — dzintarskabi, kas nodroSina
asinsvadu sieninu elastibu. Mellenes lieliski pasarga
asinsvadus, novers eritrocttu ,salipSanu”, aizsarga
organismu no asinu sabiez€Sanas — no insulta un
infarkta. Mellengs ir daudz cinka un kalija. Cinks
uzlabo asinsrites procesus, regulé oglhidratu
apmainas procesus. Cinka trikuma gadijumos tiek
trauc@ti augSanas procesi. Kalijs nepiecieSams kaulu
skeleta attistibai, zobu veido$anas procesam, nervu
un muskulu sistémas normalai darbibai. Pektni,
savukart, neitralizé toksinus, nodroSina baktericido
un pretiekaisuma iedarbibu. (Ak, §1s vertigas ...,b.g.)

Mellenes satur daudz karotina, kas uzlabo redzi.
Tapéc mellenes uzskata par vienu no labakajiem
lidzekliem pret kataraktu. Tas tiek izmantotas
medicina, jo to sastava ir daudz flavonidu, kas ir 20
reizu aktivaki neka C vitamins un tiem nav nekadu
nevélamu toksisku iedarbibu. Flavonidi nostiprina
arT acs muskulu un saistaudu aparatu, pasarga nervu
§tinas no nevelamiem kairinajumiem un efektivi
neitraliz€ hroniskus iekaisumus, tai skaita mazina
Parkinsona slimibas risku. (Veseligs uzturs...,b.g.)

Sis ogas bagatas arT ar anticianidiem — sp&cigiem
dabiskiem antioksidantiem. Mellenes sp€j palielinat
smadzen@s dofimina daudzumu, kas regulé svarigus
procesus smadzenu darbiba, ka rezultata labak
notiek ari visi apmainas procesi organisma. ST viela
smadzen@s veicina normalu augSanas hormona
veidosanos, kurs atbild par §tnu atjaunosanos visa
organisma.

Mellenes uzlabo nervu impulsu novadiSanu
no nervu $Gnam uz citiem organiem. Jalieto, ja ir
asinsvadu slimibas, varikozo vénu paplasinajumi
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(ipasi grutniecibas laika), acs ftiklenes nerva
iekaisumi. Mellenes nostiprina saistaudus, vénu un
kapilaru sieninas.

Mellenu sula ir vértiga gan ka partikas sastavdala,
gan ka krasviela. Mellenu sula ir C, B1, B2, PP
vitaminu, karotina, tanina, pektina, mineralvielu —
Tpasi magnija un dzelzs , ka arT organisko skabju
avots. (Ak, $is vertigas ..., b.g.)

Pétijumu hipotéze ir: krimmellenu kultiiras
audzesana ir ekonomiski izdevigs darbibas virziens.

Darba meérkis: izveértét krimmellenu nozares
attistibu pasaulé un dot priekslikumus $is nozares
attistibai Latvija.

Darba uzdevumi:

1. izpétit krimmellenu kultiiras attistibas iesp&jas
Latvija pasaules valstu konteksta.

2. ekonomiski izanalizét krimmellenu Kkultiras
attistibu Latvija.

Materiali un metodes: Darba tika izmantoti
krimmellenu audz&taju sniegta informacija gan
periodiskajos izdevumos, gan interneta resursos, gan
vadoso augkopibas specialistu monografijas.

Darba pieclictotas $adas pétjjumu metodes:
monografiska; logiski-konstruktiva; grafiska;
statistikas; analizes-sintézes; SVID analize.

1. RaZoSanas attistiba Ziemelamerika
1. Output development in the North
America

Kriimmellene ir viena no dazam ogam, kuras
dzimtene ir Ziemelamerika. KultivéSanas rezultata
radita ogatika pieme&rota vietgjai augsneiun komerciali
attistita Amerikas ziemelaustrumu dala un Kanadas
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dienvidu provinc@s. Rezultata misdienas tieSi $Ts
abas valstis ir vadosas krimmellenu razotajvalstis
pasaulé. Ziemelamerika un pasaulé kopuma parsvara
tiek attistitas divu tipu krimmellenu sugas ta
saucamas augstas krimmellenes (highbush) un zemas
krimmellenes (lowbush). Augstas kriimmellenes tiek
audzetas 35 ASV statos un divas Kanadas provinces,
kamér zemas krammellenes, galvenokart, tikai
Kanadas austrumu dala un Mainas Stata ASV. (North
American Highbush...,2006) Kopgja krimmellenu
produkcijas apjoma pasaulé augsto krimmellenu
devums ir apméram 70% un attiecigi 30% sastada
zemas krimmellenes. Kopgjais Ziemelamerika
sarazoto augsto kriimmellenu produkcijas apjoms
pedgjo 40 gadu laika ir strauji pieaudzis. No 4300
tonnam 1965. gada lidzpat 137153 tonnam 2005.gada.
(North American Highbush...,2006) Tapat p&dgjo
gadu laika strauji palielinas augsto krimmellenu
platibas apjomi. Ta no 1995.gada Iidz 2005.gadam to
apjomi palielindjusies par 49% (2.att.dati).

ASV razotajiem pedgjo 20 gadu laika ir izdevies
gandriz dubultot no viena hektara iegiistamo razu
salidzinajuma ar Kanadas audzetaju panakto razibas
pieaugumu, picaugusiir ASV ka vadosa krimmellenu
razotajvalsts loma pasaules tirgii (Fruit and Tree ...,
2003).

Apskatot atseviski augsto  krimmellenu
situaciju ASV, no 35 ASV Statiem, kur tas tiek
audzetas, devinu Statu sarazota augsto krimmellenu
produkcija nodrosina 98% no kopgja valsti sarazota
apjoma. No Statiem Miciganas Stats ir vadoSais

30000

25000

20000

Platibas, ha 15000

10000

5000

saldetu krimmellenu razotajs un Nudzersija,
savukart vadosais svaigas krimmellenu produkcijas
razotajs ASV.

2005. gada ASV sarazoja 135 021 tonnas 381
milj. USD apmera. ASV krimmellenes tiek novaktas
laika posma no aprila Iidz oktobra sakumam ar
razas maksimumu no junija vidus Iidz augusta
vidum.

Laika posma no 1995.-2005.gadam, kopg€jais
ASV paterip$ pieaudzis par 47% no 0,364 kg lidz
0,56 kg uz vienu cilvéku gada. Lielaka dala no
patérina pieauguma ir uz svaigas produkcijas patérina
picauguma rekina, kas butiba p&d&jo desmit gadu
laika ir dubultojies.

Kanada. Kanada ir pasauleé vadosa zemo
krimmellenu razotajvalsts. 2005. gada ta sarazoja
45448 tonnas zemo krimmellenu ogas, kuru vertiba
bija gandriz 65 milj. UDS un 26234 tonnas augstas
krimmellenes ar kopg&jo vértibu 73 milj. USD.
Kopuma 2005. gada Kanada sarazoja 704000 tonnas
auglu produkcijas, kuru vertiba bija 552 milj. USD.
Eksportam sarazota produkcija 399 milj. USD
vertiba.

Galvena Kanadas krimmellenu razotaja ir Britu
Kolumbija. Ta ir viena no desmit Kanadas provincém
un taja tiek sarazoti 97% no visas Kanadas augsto
krimmellenu produkcijas. Nelielos apme&ros augsto
krimmellenu audz&sana notiek ar Ontario, Kvebekas
un Nova Skotijas provinc€s (Crop Profile for ...,2007).
Zemo krimmellenu audz€Sana Kanada tik izteikta
vadosa razotaja nav, $aja joma tris provinces kopa

2005

Gadi

Avots/source: North American...,2006.

2.att. Augsto krimmellenu platibu salidzinajums 1995. un 2005.g. Ziemelamerika,ha
Fig.2. Highbush blueberry plantations in the North America in 2005 as compared to 1995, ha
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Avots/source: Developments in Berry...,2003.

3.att. Britu Kolumbija saraZotas produkcijas apjomi, tiikst. t un tas vértiba
2003.-2005.g., milj.USD
Fig.3. Quantities of blueberries produced in British Columbia in 2003-2005,
thousand t and million USD

Britu Kolumbija, Kvebeka un Nova Skotijas province
sarazo aptuveni 86% no visa valsts kopapjoma.

Britu Kolumbija ir tresa lielaka krimmellenu
razotaja pasaulé aiz Mi¢iganas un Nudzersijas Statiem
ASV.

No eksporta tirgiem visnozimigakais ir ASV
tirgus, kur§ patéré apméram 86% no visas Kanadas
eksportam domatas augsto kriimmellenu produkcijas,
ar apméram 13% tai seko Japana. Pardosanas apjomi
uz citiem tirgiem ka Eiropas Savienibas valstim,
Australiju un Kinu ir bijusi daudz mazaki.

Ka redzams péc 3.attéla datiem sarazotas
produkcijas apjomi 2003. un 2004. gada bijusi
lidzigi un 2005. gada kritumu varétu izskaidrot
ar nelabvéligiem laika apstakliem. Taja pat laika
produkcijas vértiba ir pakapeniski picaugusi un 2005.
gada tas vertiba ir pat liclaka ka ieprieks€jos gados.
Produkcijas vértibas picaugums skaidrojams ar
vispargju pieprasijuma pieaugumu péc krimmellenu
produkcijas, kas I1dzi sev nes arT cenas pieaugumu.

2. RaZo$anas attistiba Dienvidamerika
2. Output development in the South

America
Kultivétas krimmellenu Skirnes Dienvidamerikas
kontinenta tika ieviestas pagajusa gadsimta 80-tajos
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gados, kad tika novertets §1s jaunas kultiiras potencials
un attistibas iesp&jas S$aja regiona. Misdienas
vado$as $1 regiona krimmellenu razotajvalstis ir
Cile un Argentina, pédéjos gados ir pievienojusas
arT Brazilija un Urugvaja, tomér to platibas vél ir
salidzino$i mazas. Ta Brazilijai 2004. gada skaitijas
lauki 25 ha platibas, bet Urugvaja savukart zinoja
par 100 ha svaigi apstaditam platibam (Blueberry
Production in ..., bg).

Dienvidamerikas kontinenta valstim ir milzigas
prieksrocibas starp paréjam pasaules razotajvalstim.
Tam ir atbilstosa augsne, klimatiskie apstakli,
pienemamas darbaspéka izmaksas un zemas zemes
cenas. Tapat milzigas priekSrocibas tam ir arT ka
ta saucamajam ne sezonas razotajam, jo STs valstis
atrodas zemeslodes dienvidu puslodg, razas sezona
tam iestajas laika, kad ziemelu puslodé atrodosSajas
valstl razas sezona ir beigusies. Lai gan Dienvidu
puslodé ir vel vairakas nopietnas razotajvalstis, ka
Jaunzelande, Australija un Dienvidafrikas Republika,
tikai Dienvidamerikas kontinenta valstim neliela
attaluma dgl ir manamas prieksrocibas starp pargjam.
Tas atrodas salidzinosi netalu no galvenajiem noieta
tirgiem un $is faktors tirdznieciba, un it pasi svaigu
ogu tirdznieciba ir loti butisks (1.tabulas dati).

Cile. Ogu razosana Cilg ir jauna industrija, kas
strauji attistas. Pedejo 10 gadu laika ogu eksporta
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1.tabula/Table 1

Krimmellenu platibu apjomi Dienvidamerikas valstis no 1987.-2006.g., ha
Highbush blueberry plantations in the South American countries in 1987-2006, ha

Valsts/Country 1997 1993 1998 2003 2006
Cile/Chile 10 580 1280 2470 5200
Argentina/Argentine 0 7 35 1180 3400
Urugvaja/Uruguay - - - 8 500
Brazilija/Brazil - - - 24 80
Kopa/Total 10 587 1315 3682 9180
Avots/source: Blueberry Production...,b.g.
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Avots/source: Blueberry Production...,b.g.

4.att. Krimmellenu raZas apjomu pieaugumus Cilé un Argentina, 1993.-2006.g., t
Fig.4. Increase in output of highbush blueberries in Chile and Argentine in 1993-2006, t

apjomi te triskartojusies. Turklat tiesi ped€jos gados
attistiba ir visstraujaka — apjomi pieaug par 21%
gada. Vairakums saldéto ogu tiek eksportétas uz ASV
(40%) un ES (34%). Svaigas ogas, galvenokart, nonak
ASV tirgt, kur krimmellenes ir Ipasi pieprasitas (Ogu
industrija Cilz...,2007).

P&c 4.att€la datiem var secinat, ka krimmellenu
razas apjomi 2006. gada Cile ir pieckart lielaki
ka Argentina un pemot véra 2. tabulas datus par
platibam sajas abas valstis, var izdarit secinajumus,
ka lielais Ciles parsvars razas apjomu zina varétu biit

del Argentinas salidzino$i jaunajiem stadijumiem,
kas vl nav sakusi dot savas pilnas razas.

Urugvaja. P&c pedgjiem datiem 2007.gada
Urugvaja bija ap 600 ha lieli krimmellenu stadijumi
(Outlooks for blueberry...,2008). Krimmellenu lauki
izvietoti pamata astonos Urugvajas departamentos:
Salto,Paisandli, Kolonija, Sanhos€, Kanelones,
Maldonado, Lavalejas un Rochas. Lielaka dala
ap 70% no Sajos laukos iestaditajiem stadiniem
ir laboratoriski pavairoti un nak no laboratorijam
Argentina un Urugvaja. Pargjie 30% ir tradicionali
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Avots/source: Importation of Blueberries...,2007.

5.att. Urugvajas raZas un eksporta apjomi laika posma no 2003.-2006.g.,t
Fig.5. Uruguayan output and export quantities during 2003-2006, t

pavairoti un ievesti no ASV stadu audzgétavam. Razas
tiek ieglitas no oktobra beigam lidz pat decembra
sakumam.

Urugvajas  krimmellenu  audz&taji  savu
produkcijas noietu ir atradusi ASV, kur Saja laika
perioda ir svaigu krimmellenu produkcijas deficits
un kur§ Urugvajas audzgtajiem tiek uzskatits par
primaro savas produkcijas noieta tirgu (Importation
of Plants ...,2007). Paraléli tiek rasti arT citi noieta
tirgi un nakosie butiskakie ir ES valstu tirgi. Ta
2003. gada 353 kg ar gaisa transportu tika eksporteti
uz Belgiju. Gadu vélak jau uz ES valstim Belgiju,
Vaciju, Spaniju, Franciju un Italiju eksporteti 2675
kg krimmellenes.

S.att€la dati parada Urugvajas krimmellenu razas
un eksporta apjomu piecaugumu. Ta razas apjomi 3
gadu laika no 2003.-2006. gadam picaugusi par 31%,
bet eksporta apjomu pieaugums ir lielaks un sasniedz
235%.

3. RazoSanas
Jaunzeélandée
3. Output development in Australia and
New Zealand

Australija. Deivids Dzons (David Jones)
70.gados no ASV ieveda dazadas krimmellenu
Skirnes un méginaja veikt selekcijas darbu, lai
izveidotu Australijas klimatam piemeérotakas skirnes
vinam $aja selekcijas darba pievienojas vél viens
selekcionars Ridijs Bells (Ridley Bell). Rezultata so
abu selekcionaru pilini izradijas veiksmigi un jau
70-to gadu vida ar vigu abu palém tika nodibinata
Ausytralijas  Krimmellenu audz@&taju asociacija
(Australian Blueberry Growers Association) jeb
satsingjuma ABGA, kura misdienas apvieno 100
audz€tajus no visas valsts (Blueberry,b.g.).

attistiba Australija un
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Paslaik Australijas krimmellenu industrija
ir nonakusi lidz fazei, kad sakas pakapenisks

audz&taju konsolidacijas process, kura Sie
audz@taji apvienojas kooperativos un cita veida
organizacijas.

Produkcijas razoSana parsvara ir koncentréta
Australijas austrumu piekraste Viktorijas un
Jaundienvidvelsas Statos, mazakos apjomos arl
Kvinslendas, Tasmanijas, Dienvidaustralijas un
Rietumaustralijas Statos. Australijas krimmellenu
audzetaju asociacijas ABGA biedri sarazo 95% no
koprazas un tris lielakie krimmellenu razotaji sarazo
apméram 70% no visas Australijas produkcijas
koprazas.

2004.gada  sezona  Australijas  kopgjas
krimmellenu apjoms bija 2400 tonnas 22 milj. USD
apméra. Apméram 50% no ogu produkcijas tiek
patéreti vietgja tirgii, 30% tiek eksportéti uz Eiropas
un Azijas tirgiem, atlikusie 20% tiek parstradati,
parsvara saldéta produkcija. Klimatisko Tpatnibu
de] Australija svaigu ogu razas ir iesp&jams ieglt
visu cauru gadu, ar razas maksimumiem perioda
no oktobra Iidz martam. 2004. gada cenas vietgja
tirghi kluva augstakas ka eksporta tirgos un vietgjie
razotaji un eksportétaji noléma diversificeties un
sadaltt tirgus — eksporta tirgus, vietgjais tirgus un
parstradatas produkcijas tirgus. Sadu soli tie spéra,
lai mazinatu iesp&jamus pieprasijuma riskus nakotne
(Australian Blueberry Industry...,2005). Zinamu dalu
krimmellenu produkcijas, lai papildinatu vietgjo
pieprasijumu, Australija importé no Jaunz€landes.
Eksporta tirgos loti nozimigs konkurents ir Ciles
un Argentinas razotaji. Saja valsti darbaspéka
izmaksas ir ieveérojami zemakas ka Australija un
Iidz ar to vini spg&j pardot produkciju par zemakam
cenam  (Bluberry Industry  Development...,
2008).
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2.tabula/Table 2

Australijas un Jaunzélandes kriimmellenu razas apjomi 2003.g.,t
Output of highbush blueberries in Australia and New Zealand in 2003, t

Valsts/Country Platiba,ha Svaigas,t Parstradei,t Kopa,t
Area, ha Fresh, t Processed, t Total, t
Australija/Australia 504 1651 350 2001
Jaunz€lande/New Zealand 395 296 600 896
Kopa 899 1947 951 2898
Avots/source: World Blueberry...,b.g.
3.tabula/Table 3

Jaunzelandes ogu industrijas statistika 2004.-2006.g., ha
Statistics of the berry industry in New Zealand in 2004-2006, ha

Platibas,ha Audzetaju skaits
Area, ha Number of growers
Ogas/Berries 2004, ha 2005,ha 2006,ha 2004 2005 2006
Upenes/Black currants 1450 1450 1450 50 48 52
Krimmellenes - - 420 - - 95
Highbush blueberries
Avenes/Raspberries 225 220 200 60 60 60
Zemenes/Strawberries 220 175 170 120 98 100

Avots/source: Export Berryfruit...,b.g.

P&c 2. tabulas datiem redzams, ka 2003. gada
Australijas krimmellegu platibu apjomi bija par
aptuveni 4 dalu lielaki, bet razas apjomi taja pat laika
lielaki par 123% ka Jaunzglandg.

Galvenie krimmellenu audzg&taju apgabali atrodas
valsts dienvidaustrumu dala Jaundienvidvelsas un
Vikrorijas Statos.

Jaunzelande. Jaunz€landei $1 ir saméra jauna
kulttira, komerciala §is kulttiras razoSana notiek kops
pagajusa gadsimta 80-tajiem gadiem. Krammellenu
industriju Jaunz€landé parstav viet€jo audzetaju
dibinata asociacija Blueberries New Zealand Inc.
(BBNZ). Tas loma ir visas krimmellenu industrija
iesaistito audz&taju interesu aizstaviba, krimmellenu
produkcijas popularizé$ana Jaunzéland€ un noieta
tirgus mekl&Sana. Paslaik asociacija ir apvienojusies
95 krimmellenu audz&taji un 16 ogu eksporta
kompanijas, kas kopuma apsaimnieko vairak ka 400
ha.

Jaunzglandes razotajiem ir attaluma un izmaksas
prieksrocibas par Ciles raotajiem produkcijas
piegadés uz Australijas un Azijas tirgiem.

Krimmellenu platibu picaugums Jaunzeélandg (3.
tab.dati) nav seviski straujs, ja nem vera ka pagajusa
gadsimta 90-to gadu sakuma bija ap 300 ha un uz
2006. gadu tika rekinati lauku apjomi tikai 420 ha,
tad pieaugums vairak ka desmit gados ir vien 29%,
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kas salidzinosi ar §Ts kultlras pieauguma raditajiem
citas valstis ir loti niecigs.

4.RaZoSanas attistiba Eiropa
4. Output development in Europe

Pirmas krimmellenu platibas Eiropa paradijas
Niderlandé 1920-tajos gados. No turienes tas jau
talak izplatijas vispirms uz Poliju un Italiju, un talak
jau pa pargjo Eiropas dalu.

Miisdienas viena no vadosam Eiropas valstim
krimmellenu razoSana un patérina ir Vacija, kurai
razo$anas apjoms strauji tuvojas Polijai (Gough
R.E.,u.c.,1995).

2004. gada Polijas audzetaji sarazoja 3,7
tikst. tonnas, lielaka dala tika realiz€ta svaigas
produkcijas tirgdi. Augsto krimmellenu razas sezona
Centraleiropa ir saméra Tsa, ta ilgst no julija vidus
Iidz septembra vidum. Krimmellenu realizacija
saldétas produkcijas veida pagarinatu krimmellenu
produkcijas pieejamibas periodu patérétajiem. (The
changes of...,2007)

Péc krimmellenu platibas uz Sodienu Polijas
audzetaju jau apsteidz Vaciju un ir lielakie
krimmellenu razotaji Eiropa. Ja 2004. gada Polijas
un Vacijas audzetaju krimmellenu platibas vél bija
lidzigas ap 1500 ha, tad ar katru nakamo gadu Polijas
audzetaji arvien parliecinosak palielingja platibu
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apjomus, kam@r Vacijas audzetaji savas platibas
palielinaja saméra nelielos apjomos.

Razas apjomi 2004. gada bija par labu Vacijas
audzetajiem, kuri novaca 8000 tonnas, kamer Polijas
audzetaji tikai 3750 tonnas, tas gan izskaidrojams
ar to, ka Polijas audzetaji savas platibas palielinaja
strauji un tikai pe&d€jos gadus, lidz ar to vinu
krimmellenu stadijumi vel bija jauni un Tstas
razas nedeva.

Cenas vietgja Polijas tirgii ir salidzino$i augstas
prieks vietgja paterétaja, lidz ar to lielaka dala
no krimmellenu produkcijas tiek novirzitas uz
Rietumeiropas tirgiem.

Krimmellenu audzgtajus Polija apvieno Polijas
krimmellenu audzetaju asociacija (PBGA), kura
dibinata jau 1995.gada, un kura iestajusies ap 40
biedriem. (Polish Blueberry acreage...,2007)

5.RaZo%anas attistiba Azija

5. Output development in Asia

No Azijas valstim divas lielakas raZotajvalstis ir
Japana un Kina. Lai gan pasaules méroga ne viena,
ne otra, ar saviem sarazotas produkcijas apjomiem
nav starp lideriem, tad starp Azijas valstim §is divas
biitiba ir vienigas, kuru audzgtaji nodarbojas ar tadu
lietu ka kriimmellenu razoSanu. No abam tiesi Japana
ir ta, kura sarazo kaut nedaudz véra nemamus apjomus
pasaules konteksta.

P&c prognozém nakamajiem desmit gadiem
Japana ir planots paplasinat krimmellenu stadfjumus
Itdz 1000 ha un ieglistamas razas apjomus palielinat
no 3000 — 4000 tonnam. Kopgjas krimmellenu

pieprasijums, prognozets, ka palielinasies Iidz 30000
tonnam gada (Blueberry Production in...,b.g.).

P&c 4.tabulas datiem var spriest par Azijas valstu
razotaju salidzino$i mazajiem apjomiem pasaules
meéroga. Japanai iestadito krimmellenu apjomi katra
perioda pakapeniski ir palielinajusies, turpretim
Kinas audzetajiem p&dgja 2003. gada platibu apjomi
ir pat samazinajusies.

Saja 5.tabula esosie dati parada Japanas un Kinas
sarazoto krimmellenu attiecibu 2003. gada. Ka
redzams, Japanas krimmellenu audzetaju sarazotais
ir daudzkart lielaks ka Kinas audz&taju iespétais.

6.RaZo$anas attistiba Afrika

6. Output development in Africa
Krimmellenu audzetajus Afrikas kontinenta
parstav dazi audzetaji Dienvidafrikas Republika.
Kopégja pasaules konteksta §1s zemes audzetaji ienem
vien statista lomu, tom&r p&dgjos gados arvien aktivak
tiek palielinatas jauno stadijumu platibas, kas savas
razas dos tik p&c paris gadiem, tap&c ar parliecibu var
sactt, ka nakotn€ $1s zemes audzetaji arvien noteiktak
saks ienemt savu vietu starp vadoSajiem pasaules
krimmellenu razotajiem. P&c pedgjiem datiem 2003.
gada Dienvidafrika bija krimmelleni lauki 346
ha apjoma, kas deva kopgjo razu 300 kg apjoma
(Blueberry Production...b.g.). P&c Siem datiem var
secinat, ka nozare Dienvidafrika vel ir jauna, butiba
sakusies ap 2000.gadu. Razu apjomiem pieaugot jau
tagad citasrazotajvalstis, ka Australijaun Jaunzelande,
uztraucas, ka Dienvidafrikas audzgtaji ar savam
potenciali augstajam razam var€tu sakt konkuret

4 tabula/Table 4

Kriimmellenu platibu izmainas Azijas valstis, 1980.-2003.g., ha

Changes in highbush blueberry plantations in Asian countries in 1980-2003, ha

Valsts/Country 1980 1998 2001 2003
Japana/Japan 10 220 220 346
Kina/China 0 0 97 49
Kopa/Total 10 220 317 395

Avots/source: World Blueberry...,b.g.

Japanas un Kinas kriimmellenu razas apjomi 2003.g., t
Output of highbush blueberries produced by Japan and China in 2003, t

5.tabula/Table 5

Valsts/Country Platiba,ha Svaigas,t Parstradei, t Kopa, t
Area, ha Fresh, t Processed, t Total, t
Japana/Japan 346 400 600 1000
Kina/China 49 14 0 14
Kopa/Total 395 414 600 1014

Avots/source: World Blueberry...,b.g.
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par noieta tirgiem, galvenokart jau Eiropa. Eiropas
valstu tirgos sava salidzino$i maza attaluma un Iidz
ar to ar1 transportesanas izdevumu dé] Dienvidafrikas
audzetaji iegiist butiskas prieksrocibas.

7.Krammellenu Kkultiras
Latvija

7. Origins of highbush blueberries in
Latvia

P&c Latvijas auglkopju asociacijas datiem Latvija
krimmellenes tiek audzetas 220 hektaru platiba.
Skatoties uz kopgjo auglu koku un ogulaju kopgjo
stadijumu platibu, kas ir 13,7 tikst. hektaru, tas gan
ir diezgan neliels skaitlis. Tome&r taja pat laika ir
janem vera vairaki momenti. Pirmkart, kriimmellenes
Latvijai ir salidzinoSi jauna kultira. Nemot véra
dazus eksperimentalus audzeSanas gadijumus, ta
nopietnak Latvija ar to nodarbojas tikai aptuveni
10 gadus. Otrkart, diezgan svarigs ir izmaksu
jautajums. Salidzinosi ar citu gan tradicionalu, gan
netradicionalu kultiru audzésanu, krimmellenu
audz€Sanas izmaksas ir lielakas diezgan ievérojami.

P&totlauku platibupatsvaru Latvijasrajonos, var
secinat, ka skaidri izcelas trTs Latvijas rajoni. Pirmais
ar 34% no kopgjas kriimmellenu platibas ir Jelgavas
rajons. Tas izskaidrojams tikai ar vienas saimniecibas
lielo 1patsvaru kopgja Latvijas krimmellenu platibu
apjoma, jo Jelgavas rajona §1 saimnieciba ir vieniga,
kas nodarbojas ar krimmellenu audzesanu. Ta ir
SIA ,,Arosa”, kura viena apsaimnieko 53,6 hektarus,
kas ir nedaudz vairak ka tresa dala no visas Latvijas
kopgjiem apjomiem.

Otrs rajons S$aja Latvijas griezuma, kura
krimmellenu platibas sastada 26% no kopgja Latvijas
krimmellenu apjoma ir Altksnes rajons. Aliiksnes
rajona gadijuma S§is procentudli lielais apjoms ir
pamatots, jo Saja rajona atrodas piecas saimniecibas,
kuru vienigais vai viens no nodarbosanas veidiem
ir krimmellenu audzesana. Divas lielakas $1 rajona
saimniecibas SIA ,,Lienama-Aliksne” laukus 22,6 ha
platiba. Otra lielaka ir SIA ,,G.A.S.”, kas apsaimnieko
krimmellenu platibas 8,8 hektaru platiba Malupes
pagasta Kiksu purva.

Ja skatas péc saimniecibu skaita, desmit Latvijas
rajonos ir pa vienai saimniecibai, trTs ir rajoni, kuros
ir divas saimniecibas un tikai divi ir tadi, kuros ir
vairak ka divas saimniecibas, tie ir jau piemingtais
Aluksnes rajons ar veselam piecam saimniecibam
un Rigas rajons, kura ir Cetras saimniecibas. Ta
kopgjais Rigas rajona saimniecibu krimmellenu
platibu apjoms ir 8,6 hektari, kas ir vidgji 2,15 hektari
uz saimniecibu. Rigas rajona neviena saimnieciba
krimmellenu platibu zina neizcelas starp pargjam,
lielaka ir zemnieku saimnieciba ,Jaunpel$i” ar
apsaimniekotiem 5,4 hektariem, kamér otra lielaka

pirmsakumi
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ar 2 hektariem krimmellenu lauku ir zemnieku
saimnieciba ,,Braslini”. Abam pargjam saimniecibam
krimmellenu lauku lielums nav lielaks par hektaru,
vienai ir 0,4 hektari un otrai 0,8 hektari.

Tiesa pardoSana, kas Latvija v&l nav tik
izplatita ka vecajas Eiropas valstts un ASV,
sevl ieklauj wvairakus produkcijas pardosanas
veidus: uz vietas saimnieciba, tirdzniecibas vietu
veidoSana celmalas, Pick-Your-Own (PYO)
jeb lasi pats.

8.Kriimmellenu audzéeésanas SVID analize
8. SWOT analysis for growing highbush

blueberries
Stipras puses

— leklauta  Auglkopibas nozares  attistibas
koncepcija ka perspektiva nozare ar visu tam
paredzamo valsts atbalstu;

—  Atbalsts integrétai krimmellenu audz€Sanai uz
2008.gadu ir 252 Ls/ha;

— Atbalsta lielums stadijumu ierikoSanai 2008.
gada ir 2530 Ls uz 1 ha (ja ir vismaz 2000 stadu
uz 1 ha);

— Labs noieta tirgus gan Latvija gan ES. Vietgja
tirgus piesatingjums svaigdm ogam tiek
prognozets tikai uz 2017.gadu, 1idz ar to patlaban
ir iesp&ja ienemt savu tirgus dalu;

— Svaigu ogu tirgum piesatinoties var pariet uz so
ogu parstradi lidz ar to iegiistot produkcijas ar
augstaku pievienoto vertibu;

— Krimmellenu audzésana nodroSina salidzinos$i
vieni no augstakajam ienakumu un pelnas masas
attiectbam no vienas platibas vienibas ka citas
kultaras;

— Latvija audz&tie ogas aromata, biologiski aktivo
vielu, ka arT veseliguma zina parspgj dienvidos
audzetos;

— Vietgja tirgd, seviski lielveikalos, triikst vietgjo
ogu, iesp&jams to eksports uz tuvéjam ziemelu un
ziemelaustrumu valsttim. Produktu tirdzniecibas
prieksrocibas. Krievija ir liels tirgus bez valodas

barjeras;

— Dodot lielu pelpas masu no  ha,
krimmellepu ~ audz@Sana  layj sekmigi
finansiali pastavét pie salidzino$i nelielam

platibam;

— Darzu kopsSana, kur daudz roku darba, rada
jaunas darba vietas laukos;

— Stadfjumi ir daudzgadigi, nav jaatjauno katru
gadu.
Vajas puses

— NepiecieSami lieli kapitalieguldijumi darzu
stadisanai, glabatavu celtniecibai, tehnikas
iegadei, ka ar1 Iidzekli to kopSanai lidz pilnai
razai;
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— Kultiira nav
apstaklos;

—  Produkcijas salidzinosi augsta cena vietgja tirghi
var mazinat pieprasijumu;

—  Kriimmellenes vietgja tirgii ir salidzinosi maz
zinama kultura;

— Darzu kopSana prasa augstas kvalifikacijas
darbaspeku, bet razas vaksanai, ka arT kopSanai
ir sezonas raksturs;

— Nepietiekams kvalitativas produkcijas apjoms,
neizveidota kooperacijas un realizacijas sistéma
var apgrutinat nostiprinaties tirga.

Iespéjas (labumi)

— Saimniecibas T1pasnieckam projekta sekmigs
iznakums nodro§inatu iesp&ju nodarboties
ar pelnpu nesoSu lauksaimniecibas nozari un
nodroSinatu finansialu nodrosinatu dzivi laukos;

— Pie sekmigas projekta realizacijas vasaras
sezonas razas novaksana tiks piesaistits vietgjais
darbaspeks. Biis vajadzigi vismaz 3-5 cilveki,
kuriem tiks nodrosinats darbs pie ogu novaksanas
ar konkurétspgjigu atalgojumu;

— Ar valsts atbalstu integrétai auglu audzgSanai
nodrosinat saimniecibas straujaku attistibu;

— Audzgjot platibas, ar augstadku kopsanas
mehanizaciju, var panakt zemaku paSizmaksu
un lielaku pelgu, ka arT samazinat darbasp&ka
pieejamibas problémas risku;

—  Kriimmellenes Latvija pirc€ju vidi tiek iepazitas
arvien plasak, tas, savukart, veicina pieprasijuma
apjoma palielinasanos;

— Plasas produkcijas realizacijas iespgjas arpus
Latvijas.

Draudi

— Nelabveligi laika apstakli, piem&ram, agri
uznakuSas salnas vai silts rudens ar pekSpam
salnam var nosaldét stadu dzinumus;

— Nepietieckamu zinasanu trikums var veicinat
kltdu rasanos, kas savukart, attiecigi ietekmetu
stadfjumu vai razas kvalitati;

— Dzivnieki var apgrauzt krimmellenu krimus;

— Jaattistibanebis pietickami straujaun kvalitativa,
tirgli nostabiliz&sies konkurenti;

— Ja netiks nodroSinats valsts atbalsts integrétai
auglu audze@sanai vismaz 5 gadus, samazinasies
personigie brivie [idzekli un attistibas iespgjas;

— Ja turpinasies cilvéku aizpliiSana no laukiem,
darzu kopSanas un razas novakSanas darbi tiks
nokavéti vai veikti nekvalitativi;

— Nozares attisttba var tikt apdraudéta pie
nepietiekama valsts un privata sektora atbalsta
zinatniskiem pétljumiem, jaunu audz€Sanas,
uzglabasanas un parstrades tehnologiju apguveé
un selekcija;

— Ja netiks pielietotas modernas, zinatniski
pamatotas tehnologijas, darzs biis mazrazigs un

pietickami izpétita Latvijas
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produkcija nekvalitativa, nekonkur&tsp&jiga;
— Katrakliida varietekmétne tikai viena, bet daudzu
gadu razu, l1dz ar to samazinot ienakumus.

Avots: autoru petijums.

9.Krimmellenu projekta finanSu analize
9. Financial analysis of the highbush
blueberry project

Aprekinatas izmaksas ir sastaditas izmantojot
dazadus pienémumus:

— Izveletais lauks ar augsni, kas ir vid&ji laba,
respektivi, skabuma Iimenis ir intervala no
pH 4,5-5,5, bet kvalitates uzlaboSanai tomér
nepiecieSama vagu pildiSana ar kiidru.

— Ka apudenosanas sistéma izvEléta pilienveida
laistiSanas iekartas, kurasnodrosinanepiecieSamo
tidens padeves mehanismu un ir 1Stakas ka
smidzinasanas aptidenosanas sist€ma, toméer
taja pat laika Saja varianta riska moments, kas ir
saistits ar salnam un to radito bojajumu stadiem,
saglabajas.

— Tiek pienemts, ka tidens avots dika veida atrodas
blakus laukam.

— Visi tehnisko darbu pakalpojumi, ka arSana,
kultivésana, vagu dziSana u.c. tiek pirkti, lidz
ar to Sajas izmaksas netiek ieklautas tehnikas
un ar to saistito agregatu iepirkumu izmaksas.
Sads lemums ir attaisnojams gadijuma, kad
ierikojamas un apsaimniekojamas krimmellenu
platibas ir relativi nelielas, respektivi, viens lidz
divi hektari. Gadijumos, kad ierikojamas platibas
ir liclakas, v€lama ir savas tehnikas iegade, kas,
lai gan palielina izdevumu tami, tom&r, samazina
atkarTbu un nodroSina pilnvertigu saimniecibas
darbu.

— Japlatibu apjomi prasa tehnikas iegadi, tad vel ir
jarekinas ar sekojosam pozicijam.

—  Traktors ar jaudu 30 — 40 Zs — 7000 Ls

— Uzkarinamais miglotajs, 12 m darba
platums, ietilpiba 1000 L-400 Ls

— Zema traktora piekabe razas transportam
—3000 Ls

— Zales plavgjs — zaru smalcinatajs — 700
Ls

Kopgjas nepieciesamas tehnikas iegades izmaksas
sastada 11 000 Ls.

Darbu un materialu izmaksas vienam hektaram ir
pienemtas nosacitas un katra atseviska gadijuma var
variét atkariba no augsnes kvalitates, Gidens resursu,
tehnisko pakalpojumu un darbaspéka pieejamibas.

6. tabulas dati parada sagaidamos razas apjomus
Cetros dazados laukos ar atskirigiem augsnes
un apidenosanas nosacijumiem. Pirmajos divos
pastavésanas gados razas nav sagaidamas, savas
pirmas razas kriimi sak dot tre3aja gada. So razu apjomi
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6. tabula/Table 6

Kriimmellenu raZo$anas apjomi atskirigos tehnologiskajos laukos, kg/ha
Output of highbush blueberries in different technological fields, kg/ha

Krimmellenu kult@irai atbilsto$a Krimmellenu kultiirai neatbilstosa
augsne augsne
RaZo3anas gads Soil suitable for highbush blueberries Soil unsuitable for highbush blueberries
Year qf Ar aptidenosanas | Bez aplidenoSanas | Ar aptidenoSanas Bez aptidenosanas
production sistemu sistému sistému sistemu
With irrigation Without irrigation With irrigation Without irrigation
system system system system
1 - - - -
2 - - - -
3 600 450 450 225
4 2000 1500 1500 1000
5 4000 3000 3000 2000
6 5500 4000 4000 2500
7 7000 4500 5000 3000
8 8000 5000 6000 3000
9 8000 5000 6000 2500
10 8000 5000 6000 2500
11 7000 4000 5000 2000
12 7000 4000 5000 2000
13 7000 4000 5000 1500
14 6000 3500 4000 1500
15 6000 3500 4000 1000
16 6000 3500 4000 -
17 5000 3000 3500 -
18 5000 3000 3500 -
19 5000 3000 3500 -
20 4000 2500 3000 -

Avots: autoru veidots pec Safley Ch.D. datiem, 2005.

Source: developed by the authors according to Safley Ch.D. data, 2005

ir atkarigi no augsnes kvalitates un aptidenoSanas
sistémas esamibas. Pilnbriedu un attiecigi razas
maksimumus gandriz visi lauki iegiist sakot ar astoto
gadu, iznemums ir ceturtais lauks ar vissliktakajiem
nosacTjumiem krimmellenu audzgSanai, tas savu
razas maksimumu iegiist par gadu atrak ka pargjos
laukos, jau septitaja gada. Pargjos laukos, taja skaita
lauka ar vislabvéligakajiem nosacTjumiem, kur
augsnes kvalitates nosacijumi ir atbilstosi §s kultiiras
prasibam un kura ir ierikota aplidenosSanas sisteéma
razas maksimalo daudzumu iegiist perioda no astota
lidz desmitajam gadam. Sajos gados no §T lauka tiek
iegiits ap 8 tonnam no hektara jeb par 3 tonnam vairak
ka tiek ieglits no augsnes kvalitates zina [idziga lauka
tikai bez apiidenosanas sistemas. Razas daudzums
$aja perioda no lauka ar krimmelleném piemérotu

augsni, bet ar laistiSanas iekartu ir 6 tonnas, kas ir
divreiz lielaks ka $ada lauka bez laistiSanas iekartas.
Péc 6. tabulas datiem redzams ari krimmellenu
pastavéSanas ilgums lauka ar vissliktakajiem
nosacijumiem krimmellen&m tiek rékinats tikai 15
gadu, kamér pargjos laukos ar labakiem nosacijumiem
tas ir vismaz par 25% lielaks.

P&c razas maksimuma gadiem sakas pakapeniska
razas apjomu samazinasanas ik gadus Iidz pat lauka
likvidesanai, kas pirmajos trijos laukos ar labakiem
nosactijumiem ir 20. gada, bet sliktakaja lauka jau
15.gada.

Kopégjas razas apjoms 1.laukam ar vislabakajiem
augsnes un apiidenosanas nosacijumiem pa visiem 18
razas gadiem kopa ir 101,1 tonna. Otram laukam ar
labas augsnes nosacijumiem, bet bez apiidenosanas
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7 .tabula/Table 7

Ienakumi minus izdevumi gada kriimmellenu raZosana atskirigos tehnologiskajos laukos, Ls/ha
Annual incomes minus expenses in highbush blueberry production for different technological fields,

LVL/ha
RaZosanas Krimmellenu kultiirai atbilstosa Kriimmellenu kultiirai neatbilstosa
gads augsne augsne
Year of Soil suitable for highbush blueberries | Soil unsuitable for highbush blueberries
production 1.lauks.Ar 2.lauks. Bez 3.lauks.Ar 4.]auks. Bez
aptidenoSanas aptidenoSanas aptidenosanas aptidenoSanas
sistému sistému sistému sistému
Field No 1 with | Field No 2 without Field No 3 with Field No 4 without
irrigation system irrigation system irrigation system irrigation system
1 -10388 -9448 -14657 -13717
2 -1803 -1803 -2728 -2728
3 -850 -825 -2250 -2425
4 284 1823 398 -602
5 6408 3883 2458 -42
6 12443 8418 6993 2993
7 15408 8383 8458 2958
8 19943 11518 12993 4493
9 18408 9883 11458 1458
10 19943 11418 12993 2993
11 15408 6883 8458 -42
12 16943 8418 9993 1493
13 15408 6883 8458 -1542
14 13943 6918 6993 -7
15 12408 5383 5458 -3042
16 13943 6918 6993 -
17 9408 3883 3958 -
18 10943 5418 5493 -
19 9408 3883 3958 -
20 7943 3918 3993 -
Kopa/Total 205551,- 101755,- 99872,- -7759
IRR 41% 32% 23% -11%
NPV(10%) 65 567.21 30 593.88 25 025.13 -10 624.85
Atmaksasanas 6.gads 7.gads 9.gads -
laiks/ Payback 6™ year 7™ year 9™ year
time
Realizacijas 68.6% 54.2% 45.9% -14.4%
rentabilitate R
Sales
profitability R

Avots: autoru veidots p&c Jansones L.(Bruto seguma aprékins... 2007) datiem
Source: developed by the authors according to data provided by I.Jansone, 2007
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sistémas 18 gados 62,4 tonnas. TreSajam laukam ar
nepiemerotu augsnes kvalitati, bet ar aptidenosanas
sistému razas kopapjoms 18 gados ir 72,4 tonnas.
Ceturtajam laukam ar vissliktakajiem nosacijumiem
krimmellenu audzgSanai trispadsmit krimmellenu
razoSanas gados kop@jais razas apjoms ir 24,7
tonnas. Aprékinot vidgjo atdevi katram no laukiem to
pastavésanas laika, pirmajam laukam ta ir 5,6 tonnas,
otrajam laukam 3,4 tonnas, treSajam laukam 4 tonnas
un vismazak sanak p&d&jam ceturtajam laukam, kur
vidgja atdeve gada izdalot kop&jo razas apjomu ar visu
razas gadu skaitu ir 1,9 tonnas. P&c Siem raditajiem
var izdarit secinajumus, ka sekmigai krimmellenu
audz€Sanai vel svarigak par atbilstosas augsnes
kvalitates esamibu ir pietickama tidens apjoma
nodroSinasana, jo gan péc kopgja, gan vidgja razas
apjoms treSais lauks ar salidzino$i nepiemérotaku
augsni, bet ar Gidens laistiSanas sisteému ir par 16%
razigaks ka otrais lauks ar labaku augsni, bet bez
tidens apgades.

Atpemot ikgad@jos izdevumus no ikgadgjiem
ien@mumiem tiek iegtti ienakumi. P&c 7. tabulas
datiem paradita ienakumu pliisma Cetriem dazadiem
krimmellenu laukiem ar dazadiem pastavéSanas
nosactjumiem. ST iendkuma pliisma liecina, ka
iertkojot jaunu krimmellenu lauku pirmos tris gadus
japaredz tikai naudas izdevumi. Neliela raza gan
tiek ieglita treSaja gada, tomér tad nav pietiekosa, lai
spetu segt lauka uzturéSanas izdevumus. Ienakumi
krimmellenu razosanai pozitivi kliist ceturtaja gada
abiem laukiem laba augsn€ un treSajam laukam slikta
augsné ar aptidenoSanas sist€ému. Ceturtajam laukam
slikta augsn€ bez apiidenosanas sisteémas ienakumi
pozitivi klist tikai sestaja gada. lenakumu maksimumi
visiem laukiem tiek iegliti perioda no astota Iidz
desmitajam gadam, pie tam ceturtajam laukam ar
visgriutakajiem apstakliem, kura pastavésanas ilgums
tiek rekinats par 25% mazaks ka parjiem trim
laukiem, no piecdesmit pastavéSanas gadiem pozitiva
ienakumu pliisma tikai seSos gados un devinos gados
ikgadgjie ienakumi ir ar minus zimi.

Svarigi ir atzimé analiz€ pienemto, ka
krimmellenu produkcija tiek pardota par vidgjam
cenam, nemot vera nepiepildito tirgu un pieaugoso
pieprasijumu péc §ts produkcijas, cenu [imenis varétu
biit arT ievérojami augstaks. Taja pat laika pastav
arT iesp€ja, ka nelabveligi laika apstakli vai citi
nelabveligi faktori, ka mazas razas vai slikta tirgus
situdcija, var arT samazinat pardoSanas apjomu un
atstat negativu ietekmi uz ienakumiem.

Projekta ieguldita nauda wvar tikt ieguldita
alternativos veidos, kur ta dotu atdevi ar noteiktu
procentu likmi, un salidzinat krimmellenu projekta
atdevi ar So alternativo investiciju atdevi. Procentu

alternativa investicija ir depozita noguldijumi ar
atdeves likmi 10%. Saja analizé izmantota investiciju
projekta ttro diskont&to ienakumu metode jeb NPV.

Dati par NPV, IRR, T un realizacijas rentabilitati
atspoguloti 8. tabula. Ekonomiski visizdevigakais ir
1. lauks ar aptidenoSanas sistému.

Secinajumi

Conclusions

1. Amerikas Savienotas Valstis ir pasaulé lielaka
krimmellenu razotaja, ar 70% sarazotas

produkcijas Tpatsvaru kopg&ja pasaules sarazotas
produkcijas apjoma. Ta ir arT pasaulé lielakais
krimmellenu produkcijas noieta tirgus.

2. Pateicoties savam dabiskajam priekSrocibam
ka atbilstosa augsne, klimatiskie apstakli,
pienemamas darbaspeka izmaksas un zemas
zemes cenas, strauji pieaug Dienvidamerikas
valstu sarazotas krimmellenu produkcijas
Tpatsvars kopg&ja pasaules sarazotas produkcijas
apjoma.

3. Veiksmigai krimmellenu nozares attistibai
Latvija ir nepiecieSami lieli kapitalieguldijumi
jaunu tehnologiju un sisttému ievieSanai.

4. Krammellenu produkcijas tirgus nav piepildits
ne Latvija, ne pasaulé un neraugoties uz to, ka
§1s produkcijas cenas visa pasaulé ir diezgan
augstas, pieprasijums p&c tam tomer saglabajas
lielaks ka piedavajums.

5. Krummellenuaudzesanai Latvijairlabasattistibas
perspektivas. Seit ir gan piemérotas augsnes, gan
klimatiskie apstakli, gan arT pietickams valsts
atbalsts ST biznesa veida uzsakSanai, turklat
krimmellenu nozare ir ieklauta valsts attistibas
strat€gija ka perspektiva un veicinama kultiira ari

nakotné.
6. Labs noieta tirgus gan Latvija, gan ES. Vietgja
tirgus piesatingjums svaigdm ogam tiek

prognozets tikai tuvakas desmitgades laika. Pie
tam Sis piesatinajumam iestajoties var pariet
uz ogu parstradi ar to iegiistot produkciju ar
augstaku pievienoto vertibu.

7. Sekmigai krimmellenu audz&sanai vél svarigak
par atbilstoSas augsnes kvalitates esamibu ir
pietiekama Gidens apjoma nodro§inasana.

8. Ar krimmellenu audz€Sanu pie noteiktiem
augsnes kvalitates un laistiSanas iekartu
esamibas apstakliem Latvija nodarboties ir
ekonomiski izdevigi.

PriekSlikumi

Recommendations
1. Zemkopibas ministrijai veicinat informacijas

likmei, kadu izvélas Sai analizei ir japarada iesp&jami izplatibu  par  krimmellenu  audz&Sanas
labaka zema riska alternativa. Saja gadfjuma pienemta perspektivam Latvija.
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2. Latvijas auglkopju asociacijai aktivak reklamét
krimmellenu produkciju un Tpasi izcelt ta sp&jas
btiski uzlabot cilvéku veselibu, tadgjadi veicinot
iedzivotaju interesi par So kultiru, par kuru
Latvija paterétaji tom&r saméra maz ko zina.

3. Latvijas auglkopibas asociacijai kopa ar
Zemkopibas ministriju censties panakt lielaku
valsts  atbalstu  krimmellenu  audzE€Sanas
uzsaksSanai, jo loti lielas ir sakotngjas izmaksas
un atdeve no ogu realizacijas nak salidzinosi
velu, tamdel lielaks valsts finansials atbalsts
krimmellenu audz€sanas uzsakSanai butu loti
labs stimuls arvien vairdk lauksaimniekiem
pieversties §1s kultiiras audzgSanai.

4. Valsts ekonomiskas politikas veidotajiem
lietderigi bitu apgiit Ciles valsts ekonomiska
uzplaukuma c€lonus, jo nozimiga dala ir tiesi
krimmellenu industrijas strauja attisttba un
sasniegumi.

5. Latvijas krimmellenu audzetajiem arvien
aktivak censties izmantot pieredzes apgtiSanu
pie arvalstu krimmellenu audzetajiem. It 1pasi
loti nodergtu Polijas audzetaju zinasanas, jo
Polija ir lielaka krimmellenu razotajvalsts
Eiropa un vinu klimatiskie apstakli ir maksimali
lidzigi Latvijas klimatam, 1idz ar ko vinu daudz
lielaka pieredze loti nodertu gan jau esoSajiem,
gan arl potencialajiem Latvijas krimmellenu
audzeétajiem savu darbibu uzsakot.
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Abstract

In our research the operation of the cooperative was modelled as a generalised network problem. The cooperative
provides more than 10% of Hungarian unprocessed pork. The members of the group show high heterogeneity
both in production volume, and in production and breeding conditions as well. Live pigs are sold to 5 Hungarian
slaughterhouses. On the input side, the goal of the cooperative is to provide breeding source materials of
excellent quality and also forages of suitable value-price rate for plants with various technological potentials;
on the output side, to realise the highest possible selling prices so that its members can receive higher incomes
allowing them to take over more improved keeping methods. The model allows the quantification of the
number of pigs from the mentioned farms to slaughterhouses, the maximum revenue from sales, the threshold
prices of deliveries, and the analysis on the impacts that the members of co-operatives exert on sales revenues.
The negative feedback of this information guarantees safety for the members of the network and provides

knowledge that enables the production of homogenous end-product for maintaining competitiveness.
Key words: pork production, integration, network, linear programming.

Introduction

The article has been prepared by the support of
OTKA No. F 62949.

Vertical integration links consequent activities
and functions on the product path which are built
on one another, and these structures are usually
named by their end-products (Osinga and Hofstede,
2005; Szab6 and Bardos, 2006). A supply chain
is an integrated process where raw materials are
acquired, converted into products and then delivered
to the consumer (Pakurar et al., 2005; Csonka and
Alpar, 2007). Food supply chains are made up of
organisations that are involved in the production
and distribution of farm and animal-based products
(Ertsey and Mainsant, 1992; Enting and Zonderland,
2006). Today integrations, national or regional
product paths and not corporations compete with
each other in the pig sector (Nabradi and Sziics, 2004;
Nyars, 2007). The dynamic conception of profitability
means that an economic environment that is able to
adapt to accelerated technological development, to
renew flexibly and to facilitate the development of
comparative advantages, is of key priority (Schulze
et al., 2006a; Salamon et al., 2007). Competition in
the case of pork meat is based on the sales prices, the
quality of products (Krystallis et al., 2007; Bartha,
2008) and the public image of producers (Nabradi,
2007). The structure of the production path, the level
of infrastructure, human resources, biological and
economic environment is the factors which determine
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the competitiveness of the production path in the long-
term (Komlosi, 1999; Schulze et al., 2006b; Horvath,
2008). In our present study we have investigated the
first factor through the example of a concrete producer
enterprise. In the wake of preliminary consultations
with the managers of Alfoldi Sertés Ertékesitd
és Beszerz6 Szovetkezet (Alfold Pig Sales and
Purchase Cooperation, APSPC), a model was needed
to distribute the animals of varied quality among
slaughterhouses with different requirements for the
maximisation of sales revenues (APSPC, 2007). This
model can also be used for other Sales and Purchase
Cooperatives or it can help with refining the existing
distribution methods of the cooperatives.

Methodology

In our research we modelled the operation of a
purchase and sales cooperative in the East-Hungarian
Region. We sought the optimal solution by the help of
a network model. Our conception was very simple: to
deliver pigs from each member to the slaughterhouse
that pays the highest price for the produced quality.
This method is advantageous for producers and
slaughterhouses as well. It is advantageous for
producers, as they can have higher revenues from
sales; and for slaughterhouses, since they receive the
product of quality that they really need.

On the basis of the above mentioned, taking
the contracted slaughterhouse parameters into
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consideration, the average sales price can be calculated in every aspect and based on this, the average sales
price of one pig as well.

The variables of the model are the arcs of the network, i.e., there will be as many variables as many links
can be created between farms and slaughterhouses. On the basis of the above data the target function of the
model can be determined:

D) pyx; = MAX! (i=1,2,..n; j=1,2,..,m) )

i=l j=1
where
p; = the average price of pigs delivered from farm " to slaughterhouse

X; = the average number of pigs delivered from farm " to slaughterhouse '

The constraints are defined in nodes, separately for farms and slaughterhouses. In the event of farms the
total output from a farm equals to the volume of delivery if the total quantity of delivery from all the farms is
lower than or equal to the quantity of delivery, otherwise a lower limit is given. In the case of slaughterhouses,
the conditions will have an upper limit.

Constraints for farms:

2% =T 2 T<2S, ®)

—inj >-T if Z:Ti > ZSJ- 3)
where

x; = quantity flowing on arcs towards slaughterhouse’

T, = the number of pigs to be delivered from farm'

S; = demand of slaughterhouse ]

Constraints for slaughterhouses :
inj < Sj 4)
where

X; = quantity flowing on arcs towards slaughterhouse j

This model is a linear programming (LP) application with 110 variables and 32 constraints. The solution
requires widespread vulnerability studies. The shadow prices of the coefficients in the target function, the
values of permissible increases and decreases present the threshold prices of certain delivery relations, and
those lower and upper limits, which can include the variations of the values of the target function without
modifying the optimal solution. The shadow prices related to the variables may allow the evaluation of the
influences of the potential expansion or restriction of certain delivery relations on the sales revenues. The
influence of the members of the Cooperative on sales revenues can be analysed by “What if...” examinations.
The negative feedback of the information can provide knowledge and safety for the network members,
which facilitate the production of homogenous end-products and the preservation of the competitiveness of
farms.

The network model was run from the 2nd week of August for 5 weeks in 2007. On the basis of the data
of the APSPC, 11 producers delivered their products to 5 slaughterhouses. According to the information of
producers the data of the model can be continuously refreshed, so it can be easily applied for even weekly
optimisation as well. Each farm and slaughterhouse represents two nodes in the network, allowing the
simultaneous optimisation of fattening pigs and culled sows. As a result we receive data on the number of
pigs to be delivered from certain farms to certain slaughterhouses, the total potential maximum revenue from
sales and after breaking it down, revenues for individual farms as well.
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The basic data of the network model include
members’ information on the expected quality and
weight, and also prices and quality deductions related
to various quality categories given by slaughterhouses.
When comparing the findings of the model to the
actual sales data, we took the following items into
consideration:

— the number of pigs calculated in the studied
farm-slaughterhouse relations;

— in the case of sold mass, actually transported
mass;

— for quality, instead of forecasts by farms, actual
qualifications by slaughterhouses.

These modifications allowed
evaluation of the model results.

the realistic

Results and discussion

In 2005 nineteen producer groups were granted
official recognition, the number of their average
members was 30, their production was 85.000
t,i.e., HUF 22 billion thus equalling to about 20%
of Hungarian pig production. In 2007 there were
21 officially recognised pig producer groups in
Hungary; four ones with preliminary recognition. The
APSPC was established on 20 February 2003 with
26 members. The APSPC, considering the current
regulations, can represent the interests of its members
in terms of sales. As a result of the quantity of its
produced slaughter animals, it can achieve higher
prices than Hungarian average ones, exclusively due
to its bargaining position.

The network model was run from the 2nd week
of August for 5 weeks in 2007. On the basis of
data from the APSPC, 11 producers delivered their
products to 5 slaughterhouses. According to the
information of producers the data of the model can

be continuously refreshed, so it can be easily applied
for even weekly optimisation as well. Each farm and
slaughterhouse represents two nodes in the network,
allowing the simultaneous optimisation of fattening
pigs and culled sows. As a result, we receive data
on the number of pigs to be delivered from certain
farms to certain slaughterhouses, the total potential
maximum revenue from sales and after breaking it
down, revenues for individual farms as well.

When comparing the findings of the model to the
actual sales data, we took the following items into
consideration:

— the number of pigs calculated in the studied
farm-slaughterhouse relations;

— in the case of sold mass, actually transported
mass;

— for quality, instead of forecasts by farms, actual
qualifications by slaughterhouses .

These modifications allowed the realistic
evaluation of the model results. Table 1 presents
the sales revenues of the study period calculated
by the model and the actual sales revenues of the
cooperation. Sales revenue data showed clearly
that for considerable amounts of sales volumes, the
application of simple network models can exploit
price fluctuations as a result of various quality
requirements by slaughterhouses, and thus surplus
revenues can be gained.

However, further gains can be made by more
precise meat quality forecasts, as this explained
the necessity for the modification of the model
data. These corrections reduced the value of the
model target function more or less in each case.
Unfortunately, farms mostly rely on the data of
earlier periods and their own experience, as they
lack the required measurement devices. The model

Table 1

The development of actual sales revenue before and after optimisation in the study period

Measurement unit: million HUF

Week 1 | Week 2 Week 3 Week 4 Week 5 Total
Fattening | Sales revenues
pig of optimisation 93.5 78.4 114.7 90.4 123.5 500.5
Actual sales
revenues 91.2 77.0 112.6 87.9 120.2 488.9
Culled sow | Sales revenues
of optimisation 6.4 3.9 5.5 4.2 7.1 27.1
Actual sales
revenues 6.3 3.6 5.4 4.0 6.7 26.0
Surplus sales revenues by
optimisation, million HUF 24 1.6 2.2 2.7 3.7 12.6
% 2.4 2.0 1.8 2.9 2.8 2.4
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is an LP application; therefore the solution requires
widespread vulnerability studies. The shadow prices
of the coefficients in the target function, the values
of permissible increases and decreases present the
threshold prices of certain delivery relations, and
those lower and upper limits, which can include the
variations of the values of the target function without
modifying the optimal solution. The shadow prices
related to the variables may allow the evaluation
of the influences of the potential expansion or
restriction of certain delivery relations on the sales
revenues. The influence of the members of the
cooperative on sales revenues can be analysed by
“What if...” examinations. The negative feedback of
the information can provide knowledge and safety for
the network members, which facilitate the production
of homogenous end-products and the preservation of
the competitiveness of farms.

Table 2 presents thereduced costs of some variables
and related information, which are highlighted by
the the management of the Cooperative, but are not
included in the optimal solution. Certain relations
cannot be actually compared in terms of calculated
reduced costs, as they are calculated for one animal.
However, this comparison may be carried out by the
average carcass weight. The findings suggest that

Farm 10 can transport to slaughterhouses B, C and
D only when the sales revenues calculated in the
optimal solution decrease in the cooperative.

Table 3 shows the shadow prices as model
solutions representing the amount of money by
which further transports from certain farms increase
income. The sensitivity report calculates this amount
for one pig basically, but similarly to the reduced
costs, it can be converted into kg/HUF unit easily
in the light of average weights. Table 1 shows that
the optimised sales revenues from qualified pigs is
HUF 93.5 million in Week 1, marketed quantity is
2655 pigs with the carcass weight of 257032 kg based
on the model’s data, so the average market price is
363.96 HUF/kg.

The analysis of Table 3 clearly shows that the
extension of capacities in Farms 2, 6 and 9 would
increase sales revenues, as the shadow prices for 1
kg of weight are higher here than the current average
prices; however, if transport capacities of Farm
10 are extended, the average prices can be reduced
substantially. Statements on reduced costs already
projected the conclusions on Farm 10.

Table 4 demonstrates the sensitivity report data
related to slaughterhouse boundaries. The demands
of Slaughterhouse 6 shall not be fully met, while

Table 2
Development of the reduced costs of some variables in the model of Week 1

Retationor | Numberaf | Final | Redueea | S P A | Redues | 2ECEE) S

transport transport pcs HUF/pc fHu%c;;gz HUF /kg HEgF / HEgF /
Farm
1-slaughterhouse B 0 0 -190.0 36638.8 -1.8 355.54 | 357.39
Farm
3-slaughterhouse B 0 0 -117.7 32637.6 -1.3 359.90 |361.20
Farm 5-
slaughterhouse B 0 0 -158.7 39532.7 -1.4 357.86 | 359.30
Farm 7-
slaughterhouse B 0 0 -102.3 34015.1 -1.1 361.93 | 363.02
Farm10-
slaughterhouse B 0 0 -225.8 40472.7 -2.0 350.67 | 352.62
Farm 11-
slaughterhouse B 0 0 -105.3 35354.1 -1.1 357.37 | 358.44
Farm 10-
slaughterhouse C 0 0 -260.8 40748.5 2.3 353.06 | 355.32
Farm 10-
slaughterhouse D 0 0 -221.7 41064.3 -1.9 355.79 | 357.71
Farm 2-
slaughterhouse E 0 0 -109.7 38902.0 -1.0 362.99 |364.01

Source: authors’ calculations
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Table 3

Shadow prices of net flow boundaries related to the quality pig sales in the model of Week 1

Final Shadow l‘light Allowable Allowable Shadow

Name value price for 1 SIdef (.)f increase decrease price for 1

pcs pig conglctlon pc pc kg weight
Net flow of Farm 1 -320 -36705 -320 60 255 -356.19
Net flow of Farm 2 -270 -39012 -270 40 80 -364.01
Net flow of Farm 3 -450 -32632 -450 60 255 -359.84
Net flow of Farm 4 -100 -31804 -100 100 255 -360.54
Net flow of Farm 5 -200 -39568 -200 200 255 -358.18
Net flow of Farm 6 -360 -30970 -360 40 80 -364.72
Net flow of Farm 7 -120 -33994 -120 40 255 -361.71
Net flow of Farm § -250 -34700 -250 40 80 -362.86
Net flow of Farm 9 -320 -31913 -320 40 80 -365.20
Net flow of Farm 10 -210 -40575 -210 210 255 -351.55
Net flow of Farm 11 -55 -35336 -55 55 255 -357.19

Source: authors’ calculationS
Table 4

Shadow prices of slaughterhouse net flow boundaries related to
pig sales in the model of Week 1

Final value | Shadow price Right S.l(.le Atllowable Shadow price

Name . of condition increase for 1 kg

pes for 1 pig .

pc pc weight
Slaughterhouse A 750 374 750 60 255
Slaughterhouse B 250 124 250 40 80
Slaughterhouse C 480 434 480 40 80
Slaughterhouse D 550 711 550 40 80
Slaughterhouse E 625 0 880 1E+30 255

Source: authors’ calculations

the other slaughterhouses will receive the required
quantities. The comparison of shadow prices of
Slaughterhouse A, B, C, and D clearly indicates that
if a sequence is to be set up for potential excess or re-
grouped quantities, the sequence of Slaughterhouses
D — A — C— B seems to be acceptable (the sequence
of D — C — A — B seems unacceptable, as A shadow
prices are lower than that of C; however, its allowable
increase is higher).

Conclusions, proposals,

recommendations

In Hungary the pig population dramatically
dropped after 1990, the date of political transformation
and this tendency has been going on since then. The
loss of export markets, outdated industrial farms,
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the reduction of plant sizes, and the termination of
integration in production were the clear-cut reasons
of'the fall in the 1990s. A part of the above-mentioned
reasons still exist these days; however, since 2003 the
majority of producers have increasingly integrated
in producer groups, which have higher potentials
to push their own interests. The compliance with
requirements related to environmental and animal
protection means increased burdens for pig farmers.
Outstandingly high feedingstuff prices and resulting
low pork prices in 2007 should not be disregarded.
All these factors resulted in reaching the historically
lowest level of pig population. In Hungary the level
of vertical integration operating before the 1990s and
still operating in highly developed European countries
does not exist today. Pig farmers are vulnerable to
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slaughterhouses and meat processors, which are
also vulnerable to multinational commercial chains.
Only a small proportion of Hungarian pig population
is processed in this closed chain. (Feedingstuff
production — feedingstuff manufacture — pig keeping
— slaughtering — processing — the distribution of meat
and meat products are controlled by producers.)

On the basis of our earlier statements, there is not
integrated supply chain in Hungarian pork product
chain. The manifestation of supply chain means, even
at best, only the strengthening of vertical relations or
movement into strategic directions. The member of
the product chain, being in an economically superior
position, shapes and manages relations in general
and as a single participant, comprehends the chain
completely. The acceptance of this unilateral and
informal character as an invariable fact preserves
anomalies found in the product chain, and it causes
low efficiency. Therefore, the supply chain integration
is crucial for the future competitiveness of Hungarian
pork sector.

These issues incited us to develop a model for the
maximisation of sales revenues from the viewpoint of
pig farmers. Mathematically the model is simple and
its practical application seems to be easy. However,
its implementation is hampered by the deficiency of
farmrecords, as itrenders the calculation of expectable
quality and average prices uncertain. By the feedback
of production information, the APSPC makes farmers
on lower production levels as well produce better
quality and more homogeneous source material for
slaughter, thus they can achieve higher revenues.
The extra income generated by the application of
the model provides potentials for survival in years
similar to 2007, and for improvement in normal or
more favourable years.

Thus our long-term farming can be more
balanced, which affects the production safety of the
other members of the chain; therefore, profitability
risk can be reduced in the whole chain. However, it
should become clear for political decision-makers
that regulations should enhance the quality awareness
of each member in the chain.
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Abstract

The food industry constitutes an important link in the marketing chain of food. It combines the area of
agricultural production with the trade and consumption links. An important role in the structure of this industry
is played by the branches processing farm raw materials of vegetable origin. This paper is an attempt to define
the changes in the structure, functioning, and the economic result of these sectors on the conditions of the
integration of Poland into the European Union structures. The accessible statistical data enabled a compilation
of a set of ratios that characterise the structure and the economic result of the particular sectors of the food
processing industry. The main directions and the dynamics of changes have been defined by the comparison of
the mentioned ratios for the years 2006 and 2003.

The research justified that the analysed branches revealed a noticeable tendency of a diminishing number of
entities operating on the market with a simultaneous increase in employment and the value added. The majority
of the examined sectors showed the ratios describing the efficiency of activities being at a higher level than

their level in the general food industry and the whole Polish industrial processing.
Key words: vegetable products, gross operating surplus, personnel costs, apparent labour productivity.

Introduction

The agricultural and food industry is the main
link in the marketing chain of food. It combines the
area of agricultural production with the trade and
consumption links. The basic function of the food
processing industry is transformation of agricultural
raw materials into foodstuffs, which are eligible
for transportation, storage, consumption or further
processing!. Due to the position of this industry in
the food chain, it can influence farmers through the
purchasing strategies. It can also influence consumer
markets through marketing policies. After 1990 the
agricultural and food industry in Poland underwent
the processes of structural changes. The manner and
principles of its functioning were changing as well
as the economic result of the enterprises which were
active in this sector of the national economy. Since
2004 enterprises of the agricultural and food industry
have been functioning within a common European
market. This situation originates a new direction
for the development processes in these industrial
branches.

The aim of'this paper was to present the alternations
in the structure, economic result and efficiency of the
processing of vegetable products in Poland after two
years of the country’s functioning in the common
European market.

The research aim enabled to advance the
hypothesis that the processes of the EU integration
affected the organisation structure of Polish food
industry enterprises, and enabled the improvement of
their outcomes.

The examination covered the food processing
branches which deal with the processing of
agricultural vegetable products. These branches are
related to processing and preservation of potatoes,
production of fruit juice, processing of fruit and
vegetables, production of oils and vegetable fats,
products of grain milling, starch production and sugar
industry. These branches constitute the basic links of
the original processing of agricultural products such
as grain, potatoes, sugar beets, canola and other oil
plants as well as fruit and vegetables.

' R.L.Kohls, J.N. Uhl, Marketing of agricultural products. MACMILLAN PUBLISHING COMPANY, New York 1990,

s. 76
2
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A. Zalewski, Problemy gospodarki zywno$ciowej w Polsce, PWN, Warszawa 1989, s. 194
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The presented analysis is divided into two
parts. The first one describes the structural details
of vegetable products processing in Poland. The
assessment covered the alternations in the number
of enterprises, volume of employment and the value
added. This part specified also the changes in the
functioning of the particular branches dealing with the
processing of agricultural vegetable raw materials. It
presented the dynamics of turnover, profit, costs and
investment expenditures. The following ratios have
been applied: T- turnover or gross premiums written,
GOS - gross operating surplus, OC - operating costs,
TPGS — total purchases of goods and services, PC —
personnel costs, GITG - gross investment in tangible
goods.

The paper ends with the analysis of the operating
efficiency of the particular food industry sectors in
Poland. The following ratios have been used in this
assessment: W1- the share of investment related
to the things in the operational costs = investment
related to things / operational costs, W2 — the share of
the purchased goods and services in the operational
costs = costs of raw materials and services /
operational costs, W3 — the share of labour costs in
the operational costs = labour costs /operational costs,
W4 - average personnel costs = the average labour
cost per 1 employee in thousand EUR (personnel
costs per employee) (thousand euro), W5 - apparent
labour productivity = gross value added per person
employed, W6 - wage adjusted labour productivity
= apparent labour productivity by average personnel
costs (%), W7 - gross operating rate (%) = gross
operating surplus/turnover.

The source basis for the paper includes the
statistical data taken from the database of Eurostat
(Structural Business Statistics) for the years
2003 and 2006 concerning the groups and classes
of economic activity related to the processing of
agricultural vegetable products. The data for
2006 demonstrate the status of the food processing
sector after one year of operating on the European
market. The year for comparison is the year 2003
which is the last year preceding Polish membership
in the European Union.

1. Structural characteristics of the
processing of vegetable products in
Poland

In 2006 according to the data of Eurostat Poland
accounted for almost 17 thousand enterprises
operating in the area related to the processing of
food products and the production of beverages

3

marked as Section 15 in the subsection of DA in the
system of economic activity classification NACE?.
Almost 448 thousand persons were employed in
this area (17.3% of them were employed in Polish
industry). The value added for these branches
was almost EUR 7.5 billion, which constituted
16.5% of the value added of industrial processing
in Poland.

Table 1 presents the significance of the particular
branches related to the processing of vegetable
products in the food processing market in Poland.
The most significant ones regarding the number
of enterprises and the size of employment were
the sectors of fruit and vegetables processing, and
the grain-milling industry. From the point of value
added, the dominant branches were sugar industry
and processing of fruit and vegetables. Totally, in
2006 the examined branches processing agricultural
vegetable products accounted for 24.4% of the
share in the value added of the food and beverages
industry. In the scope of employment and number
of enterprises the ratios were 15.3% and 13.5%
respectively.

The analysis of the basic figures characterising
the structure of food industry in Poland in the years
2003-2006 indicates a decrease in the number of
entities operating in the processing of vegetable
products. The number of enterprises in the examined
period fell by nearly 7%. The most serious reduction
level concerned the number of entities in the sugar
and potato industries. An increase in the number
of companies was noted in two sectors, i.e., starch
processing, and production of oils and vegetables
fats. The dynamics of changes in the value added
of vegetable products processing branches was
considerably higher than the increase of the value
added both in the whole food industry and Polish
processing industry.

Table 2 presents the alternations in the
result of the particular branches dealing with
the processing of agricultural vegetable raw
materials.

The dynamics of turnover, profit, costs and
investment expenditures was assessed for the period
2003 - 2006. The following ratios were used in the
assessment: T- turnover or gross premiums written,
GOS - gross operating surplus, OC - operating
costs, TPGS — total purchases of goods and services,
PC — personnel costs, GITG - gross investment
in tangible goods. The presented data indicate
that the dynamics of revenues in all the analysed
branches was at a higher level than the dynamics of
operational costs.

NACE - Statistical Classification of Economic Activities in the European Community. A developed version of this clas-

sification is PKD - Polska Klasyfikacja Dziatalnosci (Polish Classification of Business Activity).
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Table 1

Number of enterprises, the value added and the level of employment in the sector of foodstuffs and
beverages as well as in the main branches of vegetable products processing in Poland in 2006

LP VA Lz LP | VA | LZ

Specifications number | % million |, =1 mber | % 2003=100
EUR

Manufacturing (d) 194399 45438.1 2590854 98| 124| 109
Manufacturing of food products and
beverages (dal5) 16996 | 100 7479.4| 100 447969 | 100| 95| 108 | 102
Processing and preserving of potatoes
(dal5310 56| 0.3 169.9| 2.3 5365| 12| 85| 189| 104
Manufacturing of fruit and vegetable
juice (dal532) 126| 0.7 206.7| 2.8 7734 1.7 98| 190| 124
Processing and preserving of fruit and
vegetables n.e.c.(dal533) 959 | 5.6 498.1 6.7 30007 | 6.7| 97| 162| 110
Manufacturing of vegetable and animal
oils and fats (dal54) 115 0.7 125.6| 1.7 3989 | 0.9| 131] 168]| 131
Manufacturing of grain mill products
(dal561) 986| 5.8 210.8| 2.8 11098 | 25| 89| 117 90
Manufacturing of starches and starch
products (dal562) 18| 0.1 212 03 1220 03| 129| 194| 107
Manufacturing of sugar (dal583) 381 0.2 589| 7.9 9277 2.1 51| 195 67

LP- Number of enterprises, VA- Value added at factor cost, LZ- Number of persons employed,

Source: Annual detailed enterprise statistics on manufacturing subsections DA-DE (incl. food, beverage, tobacco, textiles,
leather, wood, and paper) and total manufacturing (NACE D) (part of Annex 2), Eurostat (SBS), January, 2009

Table 2.

Changes in the basic ratios describing the functioning of the vegetable products processing branches in

Poland in the years 2003 and 2006

T | Gos

| oc

| TPGS

| pC

| GITG

T |Gos|oc |Tpas|pc |aiTG

Branches

million EUR

2003=100

Manufacturing (d) | 196701.5 | 25316.3

171385.2 | 147398.5

20121.8

10666.7

160 | 113

171

161 | 142 167

Manufacture of
food products and
beverages (dal5)

37683.6 | 4269.5

33414.1 | 28825.8

3209.9

1845.4

138 97

146

133 ] 128 144

Processing and
preserving of
potatoes (da15310

392.6 108.1

284.5 271.4

61.8

124 | 226

106

114 | 147 168

Manufacturing of
fruit and vegetable
juice (dal532)

990.8 137.8

853 810.3

68.8

72.7

157 240

148

141 | 134 165

Processing and
preserving of fruit
and vegetables
n.e.c.(dal533)

2116..3 282.5

1833.8 1678.7

215.6

115.4

132| 186

126

119 | 138 161

Manufacturing

of vegetable and
animal oils and fats
(dal54)

753.1 80.4

672.7 722.1

452

144 | 184

140

161 | 144 107

Manufacturing of
grain mill products
(dal561)

1094.9 131.4

963.5 933.6

79.4

111 | 115

110

109 | 119 90

Manufacturing of
starches and starch

products (da1562) 70.8 10

60.8 46.7

11.2

7.9

122 | 323

111

88 | 144 176

Manufacturing of

sugar (dal583) 1423.8 475.3

948.5 894.6

113.7

87.2

127 312

98

92| 76 198

Source: see Table 1
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Table 3
Efficiency ratios for the vegetable products processing sector in Poland in 2003 and 2006
Wl (W2 |W3 |W4 W5 W6 | W7
Branches thou. | thou.
% % % EUR | EUR % %
2003
Manufacturing (d) 64| 91.3| 14.1 6.8 1541 224.7| 183
Manufacturing of food products and beverages
(dal5) 56| 94.8| 11.0 6.2 15.7] 251.9| 16.1
Processing and preserving of potatoes (dal15310 42| 88.8| 15.6 8.5 17.4|205.5| 152
Manufacturing of fruit and vegetable juice
(dal1532) 7.7 100.1 8.9 8.2 174] 211.8| 9.1
Processing and preserving of fruit and vegetables
n.e.c.(dal533) 49| 96.8| 10.7 5.9 11.3]190.2| 9.5
Manufacturing of vegetable and animal oils and
fats (dal54) 34| 932 6.5 10.7| 245| 229| 83
Manufacturing of grain mill products (dal561) 6.7 97.7 7.7 6.3 14712342 11.5
Manufacturing of starches and starch products
(dal562) 82| 96.2| 14.2 6.6 9.6|1456| 53
Manufacturing of sugar (dal583) 4.6 1002 | 154 99| 21.7|219.8| 13.6
2006
Manufacturing (d) 62| 86.0| 11.7 8.9 17.5] 196.6| 129
Manufacturing of food products and beverages
(dal5) 55| 863 9.6 8 16.7| 2089 | 11.3
Processing and preserving of potatoes (dal5310 6.6 954| 21.7 142 31.7|222.8| 27.5
Manufacturing of fruit and vegetable juice
(dal1532) 85| 95.0 8.1 9.6 26.7|278.6| 13.9
Processing and preserving of fruit and vegetables
n.e.c.(dal533) 63| 91.5| 11.8 7.9 16.6| 211.2| 133
Manufacturing of vegetable and animal oils and
fats (dal54) 2.6| 107.3 6.7 13.2| 31.5|238.2| 10.7
Manufacturing of grain mill products (dal561) 55| 96.9 8.2 8.1 19| 233.8 12
Manufacturing of starches and starch products
(dal562) 13.0| 76.8| 184 8.8 17.4] 198.2| 14.1
Manufacturing of sugar (dal583) 92| 943| 12.0 13.2| 63.5|481.9| 334
2006-2003
Manufacturing (d) -0.1| -53| -24 2.1 2.1 -28.1| -5.4
Manufacturing of food products and beverages
(dal5) -0.1| -86| -14 1.8 1.0| -43.0| -4.8
Processing and preserving of potatoes (dal5310 2.4 6.6 6.1 5.7 143] 17.3] 123
Manufacturing of fruit and vegetable juice
(da1532) 09| -5.1| -09 1.4 93] 66.8| 4.8
Processing and preserving of fruit and vegetables
n.e.c.(dal533) 14| -53 1.0 2.0 53] 21.0] 3.8
Manufacturing of vegetable and animal oils and
fats (dal154) -0.8| 14.1 0.2 2.5 7.0 92| 24
Manufacturing of grain mill products (da1561) -1.2] -0.8 0.6 1.8 43| -04 0.5
Manufacturing of starches and starch products
(dal562) 48| -19.4 4.2 2.2 7.8 52.6| 8.8
Manufacturing of sugar (dal583) 46| -59| -34 33| 41.8|262.1| 19.8
Source: see Table 1
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2. Changes in the economic result in the
food processing sector in Poland in the
years 2003 and 2006

Special ratios were selected to present the
economic situation of the vegetable products
processing enterprises in Poland. They gave grounds
for an attempt of the analysis as well as an attempt of
defining the efficiency and relations that are formed
among certain specific economic categories. Table 3
presents a list of ratios for the processing of vegetable
articles in Poland in 2003 and 2006.

The employees are the crucial component of the
productive potential of an enterprise. The share of
labour costs in operational costs (W3) in the food and
beverages processing sector in 2006 was 9.6%. The
largest share of labour costs in operational costs was
noted in the potato and starch production industry
(27.1% and 18.4% respectively). In three branches,
i.e., production of oils and vegetable fats, production
of fruit and vegetable juices, and in the grain-milling
industry, in 2006 the value of this ratio was at a lower
level than the average in the food industry in Poland.
The highest average labour costs in the analysed
food processing branches in 2006 were incurred
in the production of fruit and vegetable juices,
and in the fat and sugar industry. In the remaining
branches, the labour costs stayed at the level close
to the average for Polish processing industry. The
research indicates also a clear rise of the labour
costs. In the period 2003 -2006, in the branches such
as production of fruit juice, production of vegetable
oils, and the starch and sugar industries, the labour
costs have increased to a greater extent than the
average for industrial processing being at the level
of 2.1%.

The efficiency calculated as the relation of the
gross value added per 1 employee in most of the
vegetable product processing branches was at a
higher level than the total average for food industry
and industrial processing in Poland. In this area the
highest ratios described the sugar industry, production
of fruit and vegetable juices as well as vegetable fat
production.

The profitability of an enterprise is considered to
be the fundamental measurement of the efficiency
of its operations. In general, we calculate the
profitability as a relation of profit to revenue or to
revenue-earning costs*. Operational profit takes the
main position in the enterprise profitability analysis.
It enables the profitability analysis by focusing on
the basic activity of an enterprise. The operational
profit margin ratio, which grows with time, reflects
the good situation of an enterprise. Among others,

it provides the information on the volume of sales,
the shaping of an adequate structure of assortment,
and achieving profitable prices or lowering the costs
of an enterprise’s activity. The operating profit
margin was taken from the list of ratios defining
the profitability of enterprises. Its average value
for the processing of foodstuffs and beverages in
Poland was 11.3%. The analysed branches dealing
with vegetable products processing were generally
characterised by a higher level of the operational
profit margin than the average value for the food
industry. The highest level of this ratio in 2006 was
achieved by the sugar industry and the production
of fruit and vegetable juices (33.4% and 27.5%
respectively).

Conclusions

The conducted research on the food processing
branches dealing with vegetable raw materials
processing in Poland indicates certain changes in the
structure of entities. Consolidation processes have
been explicitly noticeable in all branches. In this
way companies pursue an extended scale of activity,
takeover of markets, product and geographical
diversification of their operations, and thus, a
stronger position on the market. An important role in
the process is played by entities with foreign capital.
The activity of international companies is visible
practically in all the analysed branches of the food
industry.

The economic result achieved by the researched
branches of the food industry change in time. They
also show a significant diversification in the section
of the particular branches. After the accession to the
European Union, the ratio of revenue dynamics was
higher than the operational costs in all the branches
of vegetable products processing. The improvement
was also noted in the efficiency of activities measured
as the value added per one employed person and the
operational profit margin.

We should expect that opening of the Polish
market related to the products from the EU countries
will force further changes on the Polish food market
that would be characterised by the development of
consolidation and improvement in efficiency of the
food processing.
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Abstract

The labour, changes in the dynamics of sowing area, and development of the number of agricultural technique
units are characterised in surveyed in the dynamics of the number and size of Vidzeme region economically
active rural farms (2001-2007). The research is done on the provision of agricultural machinery per agricultural
land in economically active rural farms, the structure of tractor age and specific weight, the proportion of
provision of roadworthiness test passed tractors per agriculture land, the dynamics of number of unused tractors,
the average capacities of the registered tractors as well as their provision per agricultural land.

Key words: agricultural technique / machinery, provision, farm, economy.

Introduction

The efficiency of agricultural production has to
be raised producing more by means of less work,
fuel and other resources to ensure the necessary
agricultural production. The question on provision
of agricultural machinery, its improvement and
modernisation is drawn here as an important factor.
The rise in fuel prices, usage of more expensive
agricultural machinery, and other resources
becoming more expensive influence the expenses of
agricultural production. Several scientific institutions
and scientists have investigated these problems in
Latvia.

A.Vilde (Vilde,1997) has done a research on
fuel savings, raising of production efficiency, and
possibilities to reduce expenses in soil preduction.

D.Viesturs and N.Kopiks have elaborated a
computer software technology for the analysis of
technologies that allows modelling of dependence
of cultivated crop production expenses on the main
determining factors (Kopiks, Viesturs, 1999).

Latvian Rural Consultation Centre elaborates and
summarises gross coverage calculations ofagricultural
enterprises depending on production intensity level
and production specifics (Latvian Rural Consultation
and Education Centre Ltd, 2007).

Latvian State Institute of Agrarian Economics
gathers annual data selections on the economic results
of Latvian rural farm holdings (SUDAT, 2006).

These researches, however, are not dedicated
to deeper research of rural farm provision with
agricultural machinery in Vidzeme region of Latvia.
The authors of this article have characterised
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provision of rural farms with agricultural technique

in Vidzeme region, and they have done a research on

its development tendencies in the past seven years.

Hypothesis.  Provision  with  agricultural
machinery is connected with the age of tractor fleet
and possibilities to purchase new technique.

The aim of the study is to investigate tendencies
related to the provision of agricultural machinery in
rural holdings of Vidzeme region.

The following tasks are set for reaching the aim:
1) tocharacterise economically active rural holdings

in Vidzeme region;

2) to investigate tendencies in provision with
agricultural machinery;

3) to analyse the age of the present rural farms
tractors following the time of acquisition,
capacity ,and technical parameters.

Materials and methods. Calculation constructive
method, comparative method, monographic method,
and graphic method are used for data and research
processing. The research is based on the PhD student’s
theoretical and practical knowledge, and the research
is done in the framework of PhD paper. The data from
the Central Statistical Bureau, Internet materials,
press publications, data of rural farm structure survey
in Latvia for the period of 2001-2007 as well as the
data from the State Technical Inspection Agency are
used for the development of the research.

Results and Discussion

Rural farms and holdings of Vidzeme region
are mainly doing crop cultivation and production
of agricultural products as they have adequate and
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suitable weather and climatic conditions. The data of
2007 show that 21.4 thousand economically active
farms managing 667.2 thousand ha of land, including
agricultural land in the area of 403.6 thousand ha or
60.5% of the total land of the farms, were observed
in the regions of Latvia. The number of economically
active farms in Vidzeme region has decreased by 6.1
thousand or 22.2% compared with 2001.

The number of farms and holdings (Table 1) in
recent years is diminishing, while the area of lands
managed by the farms is increasing due to its renting
to other owners.

The average size of Vidzeme region rural farm
has increased from 24.5 ha in 2001 to 31.2 ha in 2007

or by 27.4%, the area of agricultural land per one
farm has increased by 35.0 % on average. Many of
the country farms doing real agricultural activities are
renting their land to active operating rural farms.

In 2007 the number of economically active rural
farms equalled to 113.4 thousand and they managed
2892.6 thou. ha of land, including total agricultural
land of 1930.9 thou. ha or 66.8% of the total land
area. The number of economically active holdings
and farms in Latvia has decreased by 47.3 thou. ha or
19.8% compared with 2001.

The specific weight of Vidzeme region
economically active rural farms constitutes 18.9% of
the total number of Latvia’ s rural farms in 2007, the

Table 1

Dynamics of number and size of economically active rural farms in Vidzeme region
(2001 —2007)

Indicators 2001 2003 2005 2007 2007/2001, %
Number of rural farms 27502 25190 25476 21410 -22.2
Total area of manageable land, thousand 669.4 666.4 724.7 667.2 -0.3
of ha
Included agricultural land, thou. ha 386.0 375.7 402.8 403.6 4.6
Agricultural land, % 57.7 56.4 55.6 60.5 4.9
Total area per one farm, ha 24.5 26.5 28.4 31.2 27.4
Including agricultural land managed by 16.5 15.0 15.8 18.9 14.5
one farm, ha
Source: author’s research following the data of the Central Statistical Bureau (2001 — 2007)
Table 2

Dynamics in the changes of sowing areas in Latvia and Vidzeme region (2001 — 2007)

Indicators 2001 2003 2005 2007

Total area of sowings in Latvia; thou. ha 869.8 851.1 996.6 | 1126.2
Base increase rate,% 0 -2.1 14.6 29.5
including crops in Latvia; thou. ha 4437 | 4285 | 468.9 | 5219
Specific weight of crop sowings in Latvia,% 51 50.3 47.0 46.3
Base increase rate,% 0 -34 5.7 29.5
Total area of sowings in Vidzeme region; thou. ha 159.8 1333 163.5 | 187.5
Base increase rate,% 0 -16.6 2.3 17.3
including crop sowings in Vidzeme region; thou. ha 65.9 63.8 71.4 84.0
Base increase rate,% 0 -3.2 8.4 27.4
including specific weight of crop sowings in total Vidzeme region
sowings; % 14.9 14.8 15.2 16.1

Source: author’s research following the data from the Central Statistical Bureau (CSB) (2001 —2007)
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specific weight of the total area is 23.1%, while the
proportion of agricultural land is 29.9%.

Totally in three different size economic farm
groups of Vidzeme region, (Table 3) the value of
the produced goods per one ha of agricultural land
has increased by LVL 159.1, net income — by LVL
135.0 , but the value of the received crop production
— by LVL 61.2 in the recent years.

Rural farms have started their development at the
very end of the 1980s and the beginning of 1990s.

Increase in the number of agricultural machinery
units was very fast during privatisation process of
collective and state farms. Then it was possible to
acquire different types of machinery for shares.

In Vidzeme region (Table 4) the dynamics of
agricultural technique unit number is different if we
compare separate units of machinery. From 2001 to
2007 the number of sowing machines has increased
by 311 units or 15.9%; the number of tractor trailers
has increased by 1026 units or 16.4%; the number of

Table 3
Changes of production intensity in Vidzeme region by different economic size
rural farms (2001 — 2006)
2001 2006
Indicators Average | poyy | BSU | pgyyqgg. | Average | ggy | ESU | ESU
in 4<8 16 - 250 in 4<8 16 - 100
Vidzeme 40 Vidzeme 40 -250
Value of produced
goods per 1 ha of 1735 | 2012 | 2387 | 2825 332.6 | 242.8 | 349.5 | 386.3
agricultural land,
LVL
Net income per 1
ha of agricultural 13.5 42.6 16.4 25.5 148.5 1479 | 157.2 | 83.1
land, LVL
Crop production per
1 ha of agricultural 105.7 104.2 117.8 129.2 166.9 152.4 | 1739 | 186.2
land, LVL
Source: author’s research following SUDAT 2001, 2006
Table 4

Dynamics of the number of agricultural technique units in rural farms of Vidzeme region (2001 — 2007)

Description 2001 2003 2005 2007
Trucks 2266 X 1253 1022
Base increase rate, % 0 0 -44.7 -54.9
Wheel tractors 11195 11087 11131 12358
Base increase rate, % 0 -1.0 -0.6 10.4
Caterpillar tractors 964 657 663 492
Base increase rate, % 0 -31.8 -31.2 -49.0
Trailers of tractors 6239 6238 6280 7265
Base increase rate, % 0 0.0 0.7 16.4
Ploughs 6110 6010 5929 6193
Base increase rate, % 0 -1.6 -3.0 1.4
Cultivators 6538 6555 6424 6601
Sowing machines 1491 X 1555 1802
Base increase rate, % 0 0 43 15.9
Combines harvesters 1023 X 1044 1038
Base increase rate, % 0 0 2.1 1.5

Source: author’s research following the CSB data (2001 —2007)
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wheel tractors has increased by 1163 units or 10.4%;
the number of crop harvester combines comparatively
has increased not much — only by 1.5% and ploughs
— by 1.4%.

The biggest decrease in the number of agricultural
technique (2001-2007) is observed in case of trucks-
54.9%, and caterpillar tractors- 49.0%. The reason
is that the machinery produced in the Soviet times
was mainly working on petrol — non-economical,
and morally obsolete, but the caterpillar tractors
— economically non-effective and profitable in
exploitation.

In Vidzeme region (Table 5) the increase in the
provision of agricultural machinery per one thousand
ha of utilised agricultural areas in economically active
rural farms (2001-2007) appears the following:
wheel tractors — by 6.9%, tractor trailers — by 12.5%,

but the decrease in the number of provision relates
to crop harvester combines — by 3.0%, cultivators —
by 5.9%, and ploughs — by 6.3%. Those tractors that
were acquired for shares from collective and state
farms are morally and physically obsolete. Therefore
new powerful tractors and trailers with different load
capacity are purchased; and thus work is made more
productive. The crop combines used in rural farms
are generally more productive, though ploughs and
cultivators have better quality and are more solid.

In Vidzeme region (Figure 1) the specific weight
of tractors newer than 20 years has increased by 5.8%
in rural farms from 2001 to 2007, but since 2003 the
specific weight of tractors that are younger than 10
years has grown by 6.4%. The specific weight of
tractors in the analysed period of time has decreased
by 7.6% for 11-20 years old tractors. We conclude

Table 5

Provision of agricultural technique per 1000 ha of agricultural land in economically active rural farms
of Vidzeme region (2001 — 2007)

Description 2001 2003 2005 2007 2007/2001, %
Trucks 6| x 3 3 -50.0
Wheel tractors 29 30 28 31 6.9
Caterpillar tractors 2 2 2 1 -50.0
Tractor trailers 16 17 16 18 12.5
Ploughs 16 16 15 15 -6.3
Cultivators 17 17 16 16 -5.9
Sowing machines 4| x 4 4 0.0
Crop harvester combines 3] x 3 3 0.0
Source: author’s research following the data of CSB (2001-2007)
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Figure 1. Breakdown of the specific weight of tractor age in Vidzeme region, % (2001 —2007)
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that the tractor fleet in rural farms is gradually
growing older. Most of the holdings are not able to
renovate tractor fleet and purchase new tractors due
to the economic situation.

The number of tractors registered in the State
Technical Supervision Agency (STSA) from 2001 to
2007 (Table 6) has increased by 6.1%, but the number
of tractors that have passed roadworthiness test in the
analysed period of time has decreased by 7.3%. So
the provision of number of tractors has diminished by
11.3% per 1000 ha of agricultural land. Increase in
the number of old non-used tractors and the number
of technically not ready for exploitation tractors

negatively influence the specific weight of dynamics
of the tractors that have passed roadworthiness test.

When comparing data from the Central Statistical
Bureau and State Technical Supervision Agency
in Table 7 (2001-2007) we can conclude that the
specific weight of really non-operating and non-
used tractors has increased from 19.6% in 2001 to
19.8% in 2007. It testifies that timely crossing off
the register has not been carried out for non-used
tractors. Especially it concerns caterpillar tractors. It
is because of laziness of rural farm owners and their
passive attitude. Punitive system does not exist for
deficiencies of tractor register.

Table 6

Specific weight of tractors that have passed roadworthiness test and provision per 1000 ha of
agricultural land (those really operating),
(2001 —2007)

Indicators 2001 2003 2005 2007 | 2007/2001, %
Tractor§ 'reglstered in the State Technical 15117 | 14942 | 15539 | 16033 6.1
Supervision Agency
Tractors that passed roadworthiness test 7159 7412 7078 6638 -7.3
% of the total number of registered tractors 47.4 49.6 45.5 40.1 -15.4
Provision of tractors with passed roadworthiness
test per 1000 ha of agricultural land 0.19 0.20 0.18 0.16 113
Source: author’s calculations following the data of the State Technical Supervision Agency (2001 —2007)
Table 7
Dynamics of the number of non-used tractors (2001 — 2007)
Indicators 2001 2003 2005 2007 | 2007/2001, %
Wheel tractors (following farm inspection 11195 11087 11131 12358 104
data)
'Caterpl}lar tractors (following farm 964 657 663 492 49.0
inspection data)
Total (wheel tractors and caterpillar 12159 11744 11794 | 12850 34
tractors)
Tract0r§ Teglstered in the State Technical 15117 14942 15539 | 16033 6.1
Supervision Agency
Number oftractors that passed 7159 7412 7078 6638 73
roadworthiness test
o
% of the total number of wheel and 474 496 455 401 15.4
caterpillar tractors
Difference between registered in STSA 9958 3198 3790 3183 76
and total number of tractors
Specific weight of really non-operating or 196 203 241 198 31
non-used tractors, %

Source: author’s calculations following the data from STSA and the Central Statistical Bureau (2001 — 2007)
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Table 8

Changes in wheel tractor provision by capacity (kW) per area of agricultural land in Vidzeme region
(2001 —2002)

Number Including the capacity, kW
Indicator of wheel

tractors <40 40-60 60-100 | >100
2001 11195 6171 2889 1674 461
Specific weight; % X 55.1 25.8 15.0 4.1
Provision per 1000 ha of agricultural land (AL) 29 16 8 4 1
2003 11087 5820 2625 2198 445
Specific weight; % X 52.5 23.7 19.8 4.0
Provision per 1000 ha of AL 30 16 7 6 1
2005 11131 5683 2689 2239 520
Specific weight; % X 51.1 24.2 20.1 4.7
Provision per 1000 ha of AL 28 14 7 6 1
2007 12358 6210 2846 2385 916
Specific weight; % X 50.3 23.0 19.3 7.4
Provision per 1000 ha of AL 30 15 7 6 2

Source: author’s research following the data from the Central Statistical Bureau (2001 —2007)

When comparing the provision of wheel tractor
capacity per utilised agricultural areas (Table 8) in
the analysed period the specific weight of tractors
with the capacity from 60 to 100 kW has increased
by 4.3%, but for those over 100 kW - by 3.4%. The
specific weight of tractors with small capacities
40 kW—60 kW has decreased as their usage is not
economically efficient for production of large land
areas.

In the time period from 2001 to 2007 the owners
of Vidzeme region rural farms (Table 9) have
acquired 951 different new tractors. Tractors with
the capacity of 80 Hp have got the highest specific
weight in rural farms - 26.3%, 90 HP tractors — 18.6%
and 110 HP tractors — 11.1%, as these tractors can
be used economically suitable in crop cultivation
and cattle breeding. The majority of new tractors
were purchased in 2005, namely, 226 units, when
there was the most favourable economic situation in
Latvia. In the period of 2001-2007 the purchase of
new tractors has increased in rural farms by 196.6%
or 3 times. At the beginning of the analysed period
in 2001 Byelorussian production BELARUS tractors
were purchased equalling to 75.0% as distributor
sets for the rest of tractor types were not developed
yet. In the period of 2001-2007 the specific weight
of the sold new BELARUS tractors in rural farms
decreased and reached 25.1% in 2007. Anyway
it is the highest specific weight of the sold tractors

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078

among different tractor brands. The second highest
specific weight of sold new tractors in 2007 is with
VALTRA - 22.9%, followed by JOHN DEERE
tractors — 13.1%.

When choosing the tractor brand for tractors
with capacities 80 to 90 HP owners of rural
farms mainly evaluate the price of a tractor,
and technical service possibilities; while only
then suitability for production and operation
conditions.

The average capacity of registered tractors (Table
10) in the period of 2001-2007 has increased by 33
HP for 0-1 year’s old tractors, for 2 year old tractors
— by 20 HP, for 3 year old tractors — by 22 HP, for 4
year old tractors — by 3 HP, but for 6 year old tractors
— by 43 HP. In the period from 2001 to 2007 the total
average capacity of one tractor registered in the State
Technical Supervision Agency has increased from 58
HP to 68 HP. Total capacity of the registered tractors
in the years from 2001 to 2007 has decreased by
46595 HP or 41.0%. It is because in 2007 compared
with 2001 economically active rural farms became
more stable in their economic operation. If there is
no possibility to extend the usage of agricultural land
areas, and due to economic situation in the state the
farms do not acquire new tractors.

The research carried out and conclusions
confirm the advanced hypothesis of the
study.
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Table 9
Sales dynamics of new tractors and breakdown by capacity (HP) (2001 — 2007)
. Total number of tractors,
C?I’;‘lf)“y 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 2001 - 2007
Number %
10 X X X X 1 1 X 2 0.2
20 X X 2 1 2 X 1 6 0.6
30 8 17 16 8 X 7 7 63 6.6
40 X X X 1 X X 2 3 0.3
50 2 3 3 2 1 2 5 18 1.9
60 2 1 2 X 7 5 20 2.1
70 X X X X 2 X 3 5 0.5
80 36 36 48 44 51 15 20 250 26.3
90 9 13 24 41 56 15 19 177 18.6
100 X 4 10 14 25 18 35 106 11.1
110 1 2 11 11 23 12 27 87 9.1
120 X 2 4 6 19 2 5 38 4.0
130 X X 10 6 11 4 5 36 3.8
140 1 X 7 3 8 4 13 36 3.8
150 X X 3 5 10 3 6 27 2.8
160 X 2 6 2 6 2 6 24 2.5
170 X 1 1 8 2 1 3 16 1.7
180 X X 1 X 2 X 4 7 0.7
190 X X 1 8 5 1 3 18 1.9
200 X X X 2 X 1 4 7 0.7
210 X X X X 2 1 1 4 0.4
330 X X X X X X 1 1 0.1
Total 59 83 148 164 | 226 96 175 951 100.0
Source: author’s calculations following the STSA data (2001 —2007)
Table 10
Average capacity of the registered tractors (HP) by years depending on age (2001-2007)
2001 2007
Age of registered tractors i i
oo N | emte | Comty |t | e | Comety
0 and 1 year 60 75 4500 175 108 18900
2 years 4 91 364 10 111 1110
3 years 16 88 1408 4 110 440
4 years 12 85 1020 12 88 1056
5 years 9 72 648 8 72 576
6 years 35 41 1435 10 84 840
7 years and more 1831 57 104367 775 61 44225
Total 1967 58 113742 994 68 67147
Total average capacity per
1000 ha of AL X X 294.7 X X 166.4

Source: author’s calculations following the data from STSA (2001 —2007)
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Conclusions

1.

In Vidzeme region economically active rural
farms/holdings manage 29.9% of'the total utilised
agricultural area in Latvia; and they are mainly
doing crop cultivation and cattle breeding.

has decreased from 294.7 HP in 2001 to 166.4
HP in 2007. It is because economically active
farms have stabilised their operation and they
do not see any chance to purchase new tractors
in the present economic situation without any
possibilities to extend their land areas.

2. Technical provision of Vidzeme region
economically active rural farms per 1000 ha of
agricultural land in the period from 2001 to 2007  Bibliography
shoows a rise in provision of wheel toractors bY 1. 2005. gada lauku struktiiras apsekojums. (2006)
6.9% and for tractor trailers —by 12.5%. (Rural Structure Inspection in 2005) Riga: LR
3. Tractor fleet in rural farms is gradually getting CSB, p. 94 (in Latvian)
older because most of the hold'mgs are notable 5 1 auky saimniecibu struktiira Latvija 2003. gada
to renovate their tractor fleet with newer tractors j@inija. (2004) (Structure of Latvian Rural Farms
as a result of economic situation. in Latvia in June, 2003) Riga: LR CSP, p. 86 (in
4. The number of tractors registered in the State Latvian)
Technical Supervision Agency in the period of 3 [ ayky saimniectbu struktiira Latvija 2007. gada
2001-2007 has increased by 6.1%, but the number janija. (2008) (Structure of Latvian Rural Farms
of tractors that have passed roadworthiness test in June, 2007) Riga: LR CSP, p. 76 (in Latvian)
has decreased by 7.3%. Increase in the number 4 [ atyijas 2001. gada lauksaimniecibas skaitisanas
of non-used tractors and technically not ready rezultati. (2003) (Results of Latvian AgriculturAL
for exploitation tractors negatively influences the Census 2001) Riga: LR CSP, p. 416 (in Latvian)
dynamics of speci.ﬁc weight of tractors that have 5 | juksaimniecibas  kultiiru séjumu  platiba,
passed roadworthiness tests. kopraza un vidgja raziba regionos un rajonos.
5. The comparison of provision .of wheel tractors (Sowing areas of agriculture crops, total yield
per agricultural land in the period of 2001-2007 and average productivity in regions and districts):
shows that the specific weight of tractors W(l)th http://data.csb.gov.lv/Dialog/Saveshow.asp  (in
capacity of 60-100 kW has increased by 4.3%, Latvian) resource was inspected on December
but over 100 kW — by 3.4%. Specific weight of 11™ 2008
the number of tractors with capacities less than ¢ qUDAT. Lauku saimniecibas darba
40 kW — 60 kW h:as decreased because it is not ekonomiskas analizes rezultati 2001 (2002)
economically efficient to use them for production (Results of Economic Analysis of Rural
and management of large land areas. Holdings 2001). Riga:lLV AEL, p. 280
6. In the period of 2001 — 2007 the biggest specific (in Latvian).
weight of new acquired tractors is for 80 Hp 7 SUDAT. Lauku saimniecibas darba ekonomiskas
tractors — 26.3%, for 90 HP tractors — 18.6%, and analizes rezultati 2006 (2007) (Results
for 110 HP tractors 7'11'1%' ) of Economic Analysis of Rural Holdings
7. The average capacity of registered tractors 2006). Jelgava: LV AEL Jelgava, p. 209
calculating per 1000 ha of agricultural land (in Latvian).
Kopsavilkums

Darba raksturota Vidzemes regiona ekonomiski aktivo lauku saimniecibu (2001.-2007.) skaita un lieluma
dinamika, s€jumu platibu izmainu dinamika, lauksaimniecibas tehnikas vienibu skaita attistiba. Veikts
pétijums par lauksaimniecibas tehnikas nodroSinajumu uz lauksaimnieciba izmantojamo zemi Vidzemes
regiona ekonomiski aktivajas lauku saimniecibas, apskatita traktoru vecuma Ipatsvara struktiira, novertéts
tehnisko apskati izgajuso traktoru Tpatsvars un nodrosinajums uz lauksaimnieciba izmantojamo zemi, analiz&ta
neizmantoto traktoru skaita dinamika, registréto traktoru vidgjas jaudas un to nodrosinajums uz lauksaimnieciba
izmantojamo zemi.

Atslégas vardi

Lauksaimniecibas tehnika, nodros§inajums, saimnieciba.
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Izglitibas sistema - uzkrata neefektivitate un ekonomiska krize
System of Education — Accumulated Inefficiency and Economic Crisis

Janis Eglitis, Dr. oec., asoc.prof., Daugavpils Universitate

Abstract

Current economic and financial situation in Latvia demands decisive improvement of both public sector
administration and economic efficiency. Education is one of the sectors which efficiency has to be improved
according to the reports of international financial and consulting organisations. The article deals with the
opportunities of creating more efficient secondary school network.

Key words: secondary school, secondary school pupil, region, reorganisation, distance.

Ievads

2009. gada sabiedriba arvien sapigak izjut Latvijas
ekonomikas ,.cieto piezem&Sanos”, kas izpauzas
ekonomiska recesija un finansu krizé. Recesiju Latvija
diemzgl pastiprina pasaules ekonomikas un finansu
krize, ka arT finansialas problémas, kuras radijusi
Parex bankas parpemsana. Galvenie ekonomikas
parkarSanas c€loni bija ar produktivitates picaugumu
nesaistitais parspilétais algu un Stata vietu kapums
publiskaja sektora, ka arT liels komercbanku izsniegto
privato kreditu apjoms, kas galvenokart tika izmantots
hipotekaros darfjumos un patérinam. Sobrid valdibas
riciba de facto ir reglamentéta ar starptautiskajam
organizacijam (Starptautisko Valiitas fondu un
Eiropas Savienibu) parakstitajos ligumos. Saja
neordinaraja situacija Saeima un valdiba ir rikojusies
radikali, 2009. gada batiski samazinot publiska
sektora izdevumus. Tacu fiskalas tendences liecina,
ka tuvakaja laika ir javeic ievérojami strukturali
parkartojumi ne tikai valsts parvaldg, bet arT atseviskos
tas sektoros, pieméram, izglitiba un veselibas apripé,
lai paaugstinatu $o sektoru ekonomisko efektivitati,
uzlabotu pakalpojumu kvalitati. Recesijas laika tas
ir sarezgits, tau absolliti nepiecieSams uzdevums.
Raksta apskatiti iesp&jamie ekonomiskas efektivitates
paaugstinasanas varianti vispargjas vidgjas izglitibas
posma.

Atslégas vardi: vidusskola, vidusskoléns, novads,
reorganizacija, attalums.

Starptautiskas donoru un finanSu organizacijas jau
kop$ Latvijas iestaSanas dokumentu ratifikacijas ir
veikusas pétijumus dazados tautsaimniecibas sektoros
un noradijusas uz to zemo ekonomisko efektivitati
(pieméram, Pasaules Bankas ieteiktais Ambulatoras
un stacionaras veselibas apripes pakalpojumu
sniedz&ju struktiiras plans (ta sauktais masterplans),
OECD veiktais projekts ,,Valsts izglitibas politikas
analize — Latvija” (Valsts... 2000). Ari jaunakais
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Pasaules Bankas un Starptautiska Valiitas fonda
2007.gada 11. — 22 jiinija tehniskas palidzibas misijas
zinojums (kur$ tika padarits par slepenu), norada uz
izglitibas sektora zemo ekonomisko efektivitati.

Latvija ir bijis arT daudz ieksgju diskusiju
par izglitibas sistémas ekonomisko efektivitati.
Detalizetak Sie jautajumi ir analizeti LR IZM finanséta
projekta “Latvijas izglitibas sistémas ekonomiskas
efektivitates paaugstinasanas aspekti” pétijuma
,»Vispargjas izglitibas iestazu tikla racionalizacijas
iesp¢jas Latvija” (Eglitis 2008), kuru veica Daugavpils
Universitates Socialo pétfjumu institlits. Viens no
galvenajiem ekonomiskas efektivitates raditajiem
ir skolotaja — skoléna attieciba (1. tabula). Latvijas
raditajs ir otrs zemakais aiz Lietuvas raditaja, un tas ir
zemaks neka valstis ar ievérojami mazaku iedzivotaju
blivumu (Somija un Zviedrija). Kopuma apliikotajam
ES dalibvalstim raksturiga $1 raditaja samazinaSanas,
kas varétu bt izskaidrojama ar demografiskas
situacijas pasliktinasanos. Savukart [gaunija ISCED 2
un ISCED 3 Itment $is raditajs ir picaudzis, kas liecina
par to, ka ekonomisko efektivitati paaugstinoSas
reformas ir jau paveiktas. Diemzgl nav pieejami
salidzino$i jauni dati par citu raditaju — skolénu skaitu
klasg un skolénu skaitu skola.

Ministru kabineta 2008.gada 15.janvara séde
(protokols Nr.3 51.§) tika izskatits Izglitibas un
zindtnes ministrijas sagatavotais ,,Informativais
zinojums par Pasaules Bankas un Starptautiska
Valiitas fonda tehniskas palidzibas 2007.gada 11.
— 22.junija misijas sniegta situacijas raksturojuma
izglitibas nozaré detaliz€tu analizi un iesp&jam
istenot misijas ieteikumus”. 1ZM tika uzdots (prot.
Nr.3 51. §, 2.punkts) sadarbiba ar Regionalas
attistibas un pasvaldibu lietu ministriju (turpmak
— RAPLM) izveidot darba grupu, lai izstradatu
priekslikumus izglitibas iestazu tikla attistibai. Darba
grupas informativa zinojuma ,,Par priekslikumiem
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1. tabula
Skolotaja/skoléna attieciba pa izglitibas Iimeniem
Pupil/teacher ratio by ISCED levels
ISCED 1-3 ISCED 1 ISCED 2 ISCED 3
2006 2000 2006 2000 2006 2000 2006

Danija 11.4 10,7 - 10,6 11.4 12,1 -
Somija 13.7 16,9 15.0 10,7 9.7 17,0 15.8
Zviedrija 12.4 12,8 12.1 12,8 11.4 15,2 13.8
Irija 16.9 21,5 19.4 15,8 15,8 14.6
Cehija 13.4 21,0 17.3 15,6 12.3 13,4 11.9
Polija 12.1 12,7 11.4 11,5 12.6 16,9 12.7
Slovénija 12.9 13,4 14.9 13,8 10.2 13,1 14.0
Slovakija 14.9 18,3 18.6 13,5 13.7 12,8 14.2
Igaunija 133 15,0 14.1 11,2 12.3 10,1 13.3
Latvija 11.2 18,0 11.8 12,7 10.5 13,3 11.7
Lietuva 9.0 16,7 10.7 114 8.5 - -

Avots: Eurostat Yearbook un Eurostat
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1. attéls. Skolotaju un skolénu skaita attieciba
Pupil and teacher ratio

izglitibas iestazu tikla attistibai” secindjumi sakrit
ar ieprieks rakstito (1. att€ls). Zinojuma teikts: ,,Dati
liecina, ka sakumskolas uz vienu skolénu gada tiek
teréts visvairak budzeta lidzeklu. VEérojama tendence
— jo vairak skolénu skola un lielaka skola, jo mazak
lidzeklu jaiegulda uz vienu skolénu. Tas raksturo
finansu lidzeklu efektivitati lielas skolas”.

Igaunija visparizglitojoSo vidusskolu klasés
noteiktais minimalais skolénuskaitsir21 (finansgjuma
apjoms ir atkarigs no talaka skolénu skaita). Latvija
normativie akti nosaka ievérojami liberalakas prasibas
— MK noteikumi Nr. 735 , Noteikumi par minimalo
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un maksimalo izglitojamo skaitu valsts un pasvaldibu
vispargjas izglitibas iestades klas€s, pirmsskolas
izglitibas iestades grupas, specialas izglitibas iestades
un socialas un pedagogiskas korekcijas klases”
nosaka:

,,10. Vispargjas vidgjas izglitibas programmas
apguvei viena klasé pielaujamais izglitojamo
skaits ir $ads:

10.1. republikas pilsétas un rajonu centros —
22-30;
10.2. pargjas apdzivotas vietas — 12-30;”
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Tadgjadi ekonomiskas efektivitates
paaugstinasSanas nepiecieSamibu atzist gan arzemju,
gan pasmaju eksperti, piemé&ri ir aprob@ti arl
kaiminvalstis.

Kadi ir iespgjamie IZM ricibas varianti?
Teorétiski ricibas spektrs ir Joti plass —no vienkar§iem
grozijumiem normativajos aktos lidz kompleksu
programmu izstradei un realizacijai. Visatrakais un
efektivakais risinajums biitu grozijums iepriekSminéto
MK noteikumu Nr. 735 punkta 10.2., izsakot to sada
redakcija ,,pargjas apdzivotas vietas — 22-30”. Tas
nozimétu, ka visu valsts visparizglitojoso vidusskolu
10. -12. klas€s (turpmak vidusskolas) minimalais
skolénu skaits ir vienads un tie ir 22 skoléni klasg.
So grozijumu ietekme uz vidusskolu tiklu analiz&ta
nakamaja sadala. Tadgjadi novadu pasvaldibam
jaizvert€ gan transporta pakalpojumu grafiks, gan
dienesta viesnicu pieejamiba lielakajas vidusskolas.
Kompleksaki risingjumi (valsts gimnaziju tikla
attistiSana) ir analiz&ti autora ieprieksg€jas publikacijas
(Eglitis 2001; Eglitis, Rivza B., Rivza P. 2003), tacu
kadu Sobrid nav valdibas riciba.

Kapeéc tiesi tagad jaruna par skolu tikla
racionalizaciju? Raksta sakuma jau ir min&ta sarezgita
ekonomiska situacija, kas liek vel vairak samazinat
budzeta izdevumus laika, kad faktiski ir iesaldéts
un pat tiek samazinats pedagogu atalgojuma apmers
(Sobrid tas skar 10% piemaksu par darba kvalitati).
Neveicot ekonomiskas efektivitates paaugstinasanas
pasakumus, jau 2009./2010. macibu gada var nakties
atteikties no valsts finansétas interesu izglitibas, kas
ir bijusi loti nozimigs socials un kultiiras faktors
jaunatnes audzinasana, un talaka perspektiva arl
no bezmaksas vispargjas vidgjas izglitibas. Bez
tam ir piepemti visi nepiecieSamie normativie
akti, lai pabeigtu administrativi teritorialo reformu
(ATR), 2008. gada 30. decembri ir izsludinats
»~Administrativo teritoriju un apdzivoto vietu likums”.
A1l Satversmes tiesas [@mumi par dazu pasvaldibu
iesniegumiem, kas apstridéja ATR, lieck domat, ka
2009. gada 6. junija pasvaldibu vé€léSanas notiks
jaunajas administrativajas teritorijas — novados.
ATR realizacijas laika (apméram 15 gadu garuma)
tas koncepcijas un pamatpienémumos ir notikusi
bitiska ideju evolicija. Iepriek$€jos reformas
kritérijos bija atsauces uz vidusskolu lielumu, un tika
veikta arT eventuala vidusskolu tikla analize (Eglitis
2002), savukart pedgjos skaidrojumos, kas atrodami
Regionalas un pasvaldibu lietu ministrijas majas lapa
(http://www.raplm.gov.lv/pub/index.php?id=1036),
izglitibas kritériju faktiski nav:

1. Veidojot novadus tiek nemti véra sadi novadu
veidoSanas nosacijumi:

— irnodrosindtanovada teritorijasilglaiciga
un lidzsvarota attistiba;
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— ir novadu pasvaldibas funkciju veiksanai
nepieciesamd infrastruktiira;
— novada teritorijas lielums;

— pastavigo iedzivotdju skaits novada
teritorija;

— pastavigo iedzivotdju blivums novada
teritorija;

— novada pasvaldibas sniegto pakalpojumu
sasniedzamiba,

— novadu veidojoso vietéjo pasvaldibu
ekonomiska, geografiska un vesturiska
vienotiba;

— ir  nodrosindata  optimala  novada
pasvaldibas teritorijas izveidosana, nemot
vérda blakusesoso novadu pasvaldibu

intereses.

2. Administrativi teritorialas reformas mérkis ir
izveidot ekonomiski attistities spéjigas administrativas
teritorijas (novadus) ar vietejam pasvaldibam, kas
nodrosinatu  kvalitativu  pakalpojumu  sniegsanu
iedzivotajiem. Novads izveidojas —apvienojoties
pagastiem, pilsétam vai pagastiem un pilsétam,
novadda ir viena vietéja pasvaldiba. Novada
apvienotie novada pagasti un novada pilsétas
saglaba pirms apvienoSandas esoSo nosaukumu un
teritoriju.

Izveidojot novadus tas pasvaldibas, kurds nav
pieejamikvalificetispecialisti, vares piesaistit juristus,
ekonomistus, finansistus, personala specialistus,
teritorijas un attistibas planotdjus, projektu vaditajus
un socialos darbiniekus. Biis iespéjams uzlabot
iedzivotdjiem sniedzamos pakalpojumus tadas jomas,
ka izglitiba, sociala palidziba, kultiira, ekonomika.

Izglitiba. Izglitibas jomd novadi varés nodrosinat
konkureétspejigaku izglitibu, jo spés piesaistit vairak
kvalificétus skolotajus un nodrosinat labaku skolu
materialo bazi. Palielinasies iespéjas vispusigai
interesu izglitibai - sporta skolu, miizikas skolu,
makslas skolu utt. pieejamibai novada  (http://www.
raplm.gov.lv/pub/index.php?id=38).

Tasnozimg, kajaunas, liclakas novadu pasvaldibas
ir brivas izglitibas jautajumu risinasana, ciktal to
nereglamenté normativie akti. PaSvaldibu intereses
[idztekus kvalitates un pieejamibas jautdjumiem
svarigi ir arT ekonomikas un fiskalie jautajumi —
iespgjami vairak valsts budzeta finansétu darba vietu
(vairak nodoklu pasvaldibas budzetd) un iesp&jami
mazak maksajumu savstarp&jos norékinos ar citam
pasvaldibam. De facto tas nozimé skolu saglabasanu
pasvaldiba par jebkuru cenu.

Tacu, ka jau minéts, ekonomiskas un finansu
situacijas  konteksta wvalstij ir japaaugstina
ekonomiska efektivitate, kas nozim& racionalaku
lidzeklu izlietoSanu. Tapec iesp&jamo reformu
konteksta detalizetak tiks analiz€ts visparizglitojosas
vidusskolas 10.-12.klaSu posms. Pamatjautajums
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neparprotami ir viens -  vidusskolu ftikla
racionalizacija (mazu vidusskolu reorganizaciju
par pamatskolam), un tas skatams dazados

aspektos:
1.Skolénusadalestarpvisparéjas videéjas izglitibas

programmam (VVIP) wun vidéjas profesionalas

izglitibas programmam (VPIP)

Sobrid to pamatskolu absolventu dala, kas izvélas
VVIP programmas, ir ievérojami lielaka neka ta,
kas izvelas VPIP, turklat $1 attieciba ir viena no
radikalakajam ES. Jautajums ir detalizeti skatits
autora ieprieksgjas publikacijas (Eglitis, Jermolajeva
2006). Galvenie argumenti pasreiz€jas proporcijas
saglabasanai:

— augstskolu studentu absoliti lielako dalu veido
tieSi VVIP absolventi, un zinasanu ekonomikas
konteksta tas ir loti nozimigi,

—  VVIP ir daudz pieejamakas neka VPIP,

— neskaidra situacija darba tirgh, kas pamatskolu
beidzgju profesijas izveli padara sarezgitu,

—  VPIP materialas bazes kvalitate,

— demokratiska sabiedriba un briva tirgus
ekonomika aizliegumi un limiti nav pozitivi
vertgjami.

Galvenie argumenti proporcijas izmainam par
labu VPIP:

— VPIP materiala baze ped&jo gadu laika butiski
uzlabojusies,

— VVIP centralizéto eksamenu rezultati liecina, ka
salidzinosi lielai vidusskolénu dalai VVIPir parak
sarezgita (centralizéto eksamenu rezultati VPIP
ir vel sliktaki, tacu So programmu absolventu
tuvakais mérkis ir darba tirgus),

— esosais vidusskolénu sadalfjums starp VVIP un
VPIP ir viens no radikalakajiem ES,

— demokratiska sabiedriba un briva tirgus
ekonomikd viena no wvalsts ekonomiskas
reguléSanas metodem ir valsts pasttijums.

Izvertgjot ekonomiskas efektivitates regulacijas

iesp€jas, ka viens no risinajumiem var&tu biit stingraki

noteikumi VVIP klasu atverSanai (minimalajam
skolénu skaitam klas€ un minimalajam skolénu
skaitam vidusskola).

2. Izglitibas kvalitate

Centralizéto  eksamenu (Eglitis 2003) un
starptautisko pétfjumu rezultati liecina, ka rezultati
lielakas klas€s un skolas ir augstaki. Piemé&ram,

2008. gada centralizétajos eksamenos vertgjums tris

augstakajos Itmenos (A, B, C) bija 89.8% no valsts

gimnazijas kartotdgjiem eksameniem, 62.7% no
vidusskolas un gimnazijas kartotajiem eksameniem

(attiecigi 25.6% vakarskolas, 25.0% tehnikumos un

koledzas, 13.0% arodskolas). Valsts gimnaziju izveides

mérki bija resursu koncentréSana un izglitibas kvalitates
paaugstinasana. Ar1IZM informativaja zinojuma ,,Par
priekslikumiem izglitibas iestazu tikla attistibai”
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secinats: ,,Vienlaikus ir v€rojama tendence, ka
Sajas (lielajas — autora paskaidrojums) skolas ir
augstaka izglitibas kvalitate, jo lielais skoleénu skaits
nodrosina vairaku klasu komplektu veidoSanos,
ka rezultata skolotajiem ir pietickami liela darba
slodze, atbilstoss atalgojums. So faktoru kopums lauj
lielajam skolam piesaistit zinoSakus un prasmigakus
pedagogus.”

Dabas zintbu maciSanas konteksta svariga ir arl
moderni aprikotu macibu laboratoriju un kabinetu
iekartosana, bet IZM administrétas ES programmas
neparedz visu vidusskolu aprikoSanu no ES un valsts
budzeta lidzekliem. Rodas jautdjums par vienotu
VVIP kvalitates nodrosSinasanu, kas risinams VVIP
programmu un skolu akreditacijas procesa.

Izvertgjot izglitibas kvalitates nodrosinasanas
iesp€jas, ka risinajums varetu but prasibas macibu
materialas baze nodroSinasanai VVIP, ka ari
centraliz€to eksamenu ievieSana pamatskolas 9.
klas€ un kvalitates prasibas (noteikts nepiecieSamais
eksamena  ve@rtdjuma  minimums)  izglitibas
turpinasanai VVIP.

3. Pieejamiba

Jautajums ir detalizeti apliikots autora ieprieksgjas
publikacijas (Eglitis 2003), kur ir konstatgts, ka notiek
butiska vidusskolénu migracija uz Rigu un rajonu
pilsétam. Tas liecina, ka vidusskoléni jau ir pietieckami
mobili, tomé@r ir nepiecieSamas alternativas Rigai un
citam valsts nozimes pilsétam, stiprinot vidusskolas
(veidojotvalstsgimnazijas,stimul&jotdienestaviesnicu
izveidi) ar7 citos novadu centros, kuros vidusskolai
ir perspektiva (Eglitis 2002, 2003). Protams, mazo
vidusskolu reorganizacija dalai vidusskolénu radis
nepiecieSamibu veikt lielakus attalumus neka Sobrid,
tacu tas ir jakompensé ar labaku izglitibas kvalitati
un labiem sadzives apstakliem. Izvertejot izglitibas
pieejamibas saglabasanas iespéjas, ka risinajums
varétu biit valsts gimnaziju tikla veidoSana,
programma jaunu dienesta viesnicu izveidei un
esoSo uzlaboSanai.

4. Socialie faktori

Parasti ka  pretargumenti  skolu  tikla
racionalizacijai tiek minéti dazadi socialie faktori -
nepietiekamais finansialais nodroSinajums, attalums,
citas lauku socialas problémas. Tacu rodas dilemma
par vertibam - no vienas puses izglitibas kvalitate un
skoléna nakotnes iespgjas, no otras - dal&ji pamatotas,
tacu biezi vien parspilétas socialas problémas. Autora
pieredze izglitibas iestades vaditaja darba Preilu Valsts
gimnazija (1996.-2003.gads) liecina, ka kvalitativas
izglitibas un skolénam pretimnakosas socialas vides
(tai skaita bezmaksas dienesta viesnicas iespgjas)
piedavajums, paSvaldibas atbalsts (pieméram,
transporta izdevumu dalg&ja apmaksa) un pasa skoléna
motivacija dod iesp&ju ne tikai parvarét socialas
problémas, bet ar1 iegiit konkur&tsp&jigu izglitibu ka
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nakotnes kapitalu. Lauku socialo problému pamata
ir neefektivs ekonomiskas saimnieko$anas modelis
un mazo lauku vidusskolu pastavéSana nebiit nav
faktors, kurS to mainfs.

5. Ekonomiska efektivitate

Ekonomiskas efektivitates jautajums ir detalizeétak
skatits iepriek§€jas autora publikacijas (Eglitis,
Jermolajeva 2006; Eglitis 2008), tap&c tiks analiz&ts
tikai viens aspekts — vidusskolénu skaits vidusskola.
Igaunija vidusskolu klasés noteiktais minimalais
ir attiecigi 12 un 22. Ekonomiskas un finansu krizes
apstaklos So modeli vairs nav iesp&jams saglabat.
Tapéc apliikosim divas alternativas Latvijas novadu

vidusskolu ftikla perspektivas: liberalo variantu
- dalgji parpemot Igaunijas pieredzi (22 skoleni
vidusskolas klas€, vismaz 66 vidusskola visa valsts
teritorija), vai izvirzot radikale variantu - prasibu pec
vismaz divam paralélklasém vidusskola (vismaz 132
skoléni vidusskola). Ka varétu maintties vidusskolu
tikls katra no piedavatajiem variantiem, nemot veéra
tikai vidusskolénu (turpmak teksta skoléni) skaita,
vidusskolu un attaluma faktorus (tabulas vidusskolas
vieta lietota abreviatiira vsk)?

ATR rezultata ir izveidojusas platibas, iedzivotaju
skaita,administrativa centraun infrastruktiiras zinaloti
atSkirigas pasvaldibas, kuras atkariba no vidusskolu
infrastruktiiras var iedalit vairakas grupas:

2. tabula

Rajonu centru un tiem Iidzigie novadi
District centres and municipalities similar to district centres

' t'o skaita ar Vidusskolu to skaita ar Att.e'tlums no'novada centra lidz
Novads Skoleénu skaits| krievu macibu . mazu skolénu | vidusskolai ar mazu skolénu
valodu skaits skaitu skaitu, km
Aizkraukles 380 60 2
Aluksnes 446 3 1 Liepnas vsk. 33
Balvu 481 17 5 1 Bérzpils vsk. 36
Bauskas 664 5 1 Mezotnes vsk. 11
Cesu 863 49 3
Dobeles 637 3
Gulbisu vsk. 16
Gulbenes 665 6 2 Lejasciema vsk. 28
Kraslavas 364 129 3 1 Indras vsk. 31
Kuldigas 559 4
Limbazu 517 3
Livanu 311 68 3 1 Rudzatu vsk. 23
Ludzas 386 83 3 1 Istras vsk. 51
Madonas 774 4 1 Laudonas vsk. 25
oms | | w6 | o pelemdd
Preilu 478 2
Kalnu vsk. 53
Saldus 761 3 2 Ezeres vsk. 33
Siguldas 510 2
Smiltenes 355 2
Sabiles vsk. 24
Talsu 854 6 3 Vandzenes vsk. 17
Dzukstes vsk. 30
Tukuma 687 28 7 4 Irlavas vsk. 19
Tumes vsk. 6
Valkas 177 2

Avots: Autora apkopojums.
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3. tabula

Novadi, kuros vidusskolas atrodas tikai novada centra un vidusskolénu skaits ir pietickams trim
pilnam vidusskolas klasem
Municipalities with a secondary school located only in the centre of the municipality

. _ tai skaita ar . tai skaita ar | Attalums no novada centra Iidz
Novads Vldusslfolenu krievu macibu VldllSS.kOh,l mazu skolénu | tuvakajai lielajai vidusskolai,
skaits valodu skaits skaitu km
Adazu 203 2% 1*
Aizputes 177 1
Aknistes 102 1 Jekabpils 41
Babites 79 1 ok
Baldones 112 1 *k
Brocenu 163 25 1
Cesvaines 109 1 Madona 17
Dundagas 133 1
Erglu 83 1 Koknese 38
Grobinas 207 2 1
lecavas 200 1
Ikskiles 122 1 Ogre 8
Jaunjelgavas 66 1 Aizkraukle 15
Kandavas 153 2
Karsavas 67 1 Ludza 28
Kokneses 142 1
Krimuldas 78 1 ok
Keguma 119 1 Lielvarde 6
Lubanas 82 1 Madona 41
Malpils 73 1 Sigulda 21
Marupes 131 1 *k
Mazsalacas 68 1 Rijiena 22
Nauksenu 87 1 Rijiena 8
Neretas 75 1 Aizkraukle 53
Nicas 80 1 Liepaja 16
Olaines 231 117 2
Ozolnieku 87 1 Jelgava 6
Plavinu 131 12 1 Jekabpils 22
Priekules 108 1 Grobina 30
Priekulu 116 1 Cegsis 5
Ropazu 68 1 ok
Rundales 67 1 Bauska 12
Rijienas 137 1
Salaspils 215 88 2
S¢jas *** 154 1
Skriveru 177 1
Skrundas 79 1 Saldus 30
Varak]anu 99 1 R&zekne 48
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3. tabulas turpinajums
. _ tai skaita ar . tai skaitd ar | Attalums no novada centra Iidz
Vidusskolénu | , . _ __ | Vidusskolu _ e .
Novads . krievu macibu . mazu skolénu | tuvakajai lielajai vidusskolai,
skaits skaits .
valodu skaitu km

Viesites 97 1 Jekabpils 28
Vilanu 131 41 1 Preili 36
Zilupes 103 41 1 Ludza 34

Avots: Autora apkopojums.
* viena privatskola
** Rigas rajons

*** Murjanu sporta gimnazijas liktenis ir neskaidrs

1. Novadi, kuros nav vidusskolas

Valsti pavisam ir seSi novadi Beverinas,
Carnikavas, Durbes, Garkalnes, Rucavas un
Valmieras, kuros nav vidusskolas. Visticamak

vidusskola tajos arT netiks izveidota un So novadu
pamatskolu absolventi apmeklé blakus pasvaldibu
vidusskolas.

2. Valsts nozimes pilsétu pasvaldibas

Valsts nozimes pils€tu pasvaldibas (Daugavpils,
Jelgava, Jekabpils, Jirmala, Liepaja, Riga, Rézekne,
Valmiera, Ventspils) skolénu skaits ir pietieckami
liels, un tajas nav problému realizét arT radikalo
variantu. Liela skolénu skaita d&| problému nebiitu,
arTieveérojot apmacibu valodas faktoru. Ekonomiskas
efektivitates paaugstinasanas iespéja — minimalais
skolenu skaits klase - 24 skoléni vai prasiba péc
132 skoléniem vidusskolas posma.

3. Rajonu centru un tiem lidzigie novadi

Saja novadu grupa ietilpst bijusie rajona centri,
ka arT novadi, kuros ir p&c iedzivotaju skaita rajona
centram lidziga pilséta (2. tabula). Saja grupa no
ekonomikas efektivitates viedokla problemam
nevajadz&tu rasties ne liberalaja, ne radikalaja
varianta, atliek vien ievérot stingrus finans€juma
pieskirSanas krit€rijus (jau pieminétie 22 skoléni
vidusskolas klas€) novadam kopuma. Skoléni, kuri
apgiist VVIP mazakumtautibu valoda, ir astonos
novados. Perspektiva Sis skaits varétu samazinaties,
tomer uz So gadijumu nebiitu attiecinama prasiba péc
divam paralélklasem radikalaja varianta, ja vien ir
pietickams kopgjais skolénu skaits novada. Skolénu,
vidusskolu un attaluma raditaji apkopoti 2. tabula,
par vidusskolu ar mazu skolénu skaitu uzskatama
skola, kura 10.-12. klas@s ir mazak par 66 skoléniem
(tr1s klases pa 22 skoléniem katra). Attalumi starp
apdzivoto vietu centriem noteikti, izmantojot Google
map datorprogrammu ,un tie var nedaudz atSkirties
no faktiskajiem attalumiem starp skolam.

Viskompaktak vidusskolas izveidotas Cesis (tur
ar1 skaitliski vislielakais vidusskolenu skaits), Preilos,
Sigulda un Smilteng, savukart Talsu un Tukuma
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rajona ir attiecigi 6 un 7 vidusskolas. lespg&jama
skolu tikla racionalizacija liberalaja varianta skartu
relativi nelielu skolu skaitu (apméram 19). Tacu
aptuveni sesam mazajam vidusskolam attalums lidz
novada centram ir lielaks par 30 kilometriem, un
Sajos gadijumos ir divas iespgjas: dienesta viesnicas
pieejamiba novada centra vai atseviskos gadijumos
Tpasi nosacijumi, kas lauj atvert klasi ar mazaku
skolenu skaitu. Radikalaja varianta reorganiz&to
vidusskolu skaits biuitu lielaks, tacu tas skatams
katra novada un pilsétas konteksta. Sados novados
racionali biitu 1-3 vidusskolas. Ekonomiskas
efektivitates paaugstinasanas iespéja — minimalais
skolenu skaits klasé - 22 skoléni, mazo lauku
vidusskolu reorganizacija par pamatskolam,
finanséjuma pieskirSana uz novada vidusskolénu
kopéejo skaitu.

4. Novadi, kuros vidusskolas atrodas tikai novada
centra un vidusskolenu skaits ir pietiekams trim
pilnam vidusskolas klasém

S ir vislielaka novadu grupa un reformas
liberalaja varianta parmainu varétu but vismazak.
Tomer janem veéra, ka demografiskas situacijas del
skolénu skaits samazinas un $ads status quo nebis
ilgi.

Divas vidusskolas ir Adazu (1 — privata),
Grobinas, Kandavas, Olaines un Salaspils novada,
turklat tikai Olainé un Salaspill tas saistits ar
macibu valodas faktoru. Vairakos novados
vidusskolénu skaits tikai nedaudz parsniedz 66,
tadgjadi liberalaja reformas varianta vidusskolas
reorganizacija iesp&jama jau tuvakajos gados
(Jaunjelgava, Mazsalaca, Ropazi, Skrunda).
Radikalaja varianta reorganiz&jamas apméram
28 vidusskolas, tacu $aja gadijjuma migracijas un
centrtieces tendences ieverojami pastiprinasies
(Tpasi, Rigas rajona), vairakos gadijumos attalumi
[idz lielajam vidusskolam ir lieli, un tas var radit
nopietnas problémas. Sados novados racionali
biutu 1 vidusskola (izpemot Olaini un Salaspili).
Ekonomiskas efektivitaites paaugstinasanas
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iesp€ja — minimalais skolenu skaits klasé - 22
skoléni, finanséjuma pieskirSana uz novada
vidusskolénu kopgjo skaitu.

5. Novadi, kuros vidusskola ir vairakas apdzivotas
vietas un skolenu skaits parsniedz mazai vidusskolai
nepieciesamo (66 skoléni)

Si varétu bit visproblematiskaka novadu
grupa, jo, kaut arT vidusskolénu skaits novada
parsniedz 66, tas loti biezi sadalas pa divam vai
vairak skolam un rodas jautdjums par resursu
koncentrésanu. Ir izdalamas vairakas novadu grupas
(4. tabula):

1. Novadi, kuri veidojuSies ap valsts nozimes
pilsétam (Daugavpils, Jelgavas, Ré&zeknes) un
kuros ir liels mazu vidusskolu, kas izklied&tas plasa
teritorija, skaits. Liberalaja varianta Sajos novados
kopgjais vidusskolu skaits var€tu samazinaties no
20 uz 10, kas vienlaikus nodro$inatu ari radikala
varianta nosacljumu izpildi, tomer celu tikla dél
visticamak batu sarezgiti izveidot kopuma 2-5
specigas vidusskolas (kas faktiski nozim& gandriz
15 vidusskolu reorganizaciju) un skoléni radikalaja
varianta biitu spiesti braukt uz valsts nozimes pils&tu.
Saja gadijuma Daugavpili, Rézekné un Jelgava

4. tabula

Novadi, kuros vidusskola ir vairakas apdzivotas vietas un skolénu skaits parsniedz
mazai vidusskolai nepiecieSamo (66 skoléni)
Municipalities with secondary schools located in several places

i to skaité . to skaita Attﬁlums_starp Attalums no novada
Novads Skolgnu ar lfnevu V1dus§k01u ar Inille _Vldusskolamv 9a_ centra lidz tuvakajai
skaits | macibu skaits skolf:nu tas _atro_das 'da%adas lielajai vidusskolai, km
valodu skaitu | apdzivotas vietas), km
Aglonas 94 2 4 Preili 28
Alojas 88 2 12 Limbazi 33
Apes 77 2 2 34 éESjieﬁilE(;ﬁiiZne 39
Auce — Dobele 41
Auces 176 2 1 11 Bene — Dobele 30
Dagdas 274 59 3 1 13
Daugavpils 341 121 7 6 *
Ilukstes 259 3 2 15
Kekavas 109 2 1 ?
Jelgavas 254 5 5 *
Lielvardes 159 2 1 17
R&zeknes 521 118 8 3 *
Rojas 133 2 1 27
Salacgrivas 152 2 1 34 Liepupe — Limbazi 23
Saulkrastu 162 2 6
Strencu 69 27 2 2 5 Strenc¢i — Valmiera 18
Vecpiebalgas | 144 2 1 18
Vecumnieki — Misa 9
Vecumnicku 30 4 ) Vecumniek2i-68kaistkalne
Vecumnieki — Valle 18
Ventspils 112 2 1 nav apskatams f}égze_—v\;i?st;%slz?
Vilakas 142 2 1 18

Avots: Autora apkopojums.

* nav attiecinams
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5. tabula

Novadi, kuros ir mazas vidusskolas
Municipalities with a small number of pupils at the secondary level

Novads Izglitibas iestades Macibu valodal Vidusskolenu skaits Attalums l1idz tuvakajai vsk,
nosaukums km

Alsungas Alsungas vsk latviesu 45 Kuldiga 29
Amatas Nitaures vsk latviesu 40 Malpils 17
Baltinavas Baltinavas vsk latviesu 61 Karsava 21
Burtnieku Burtnieku vsk latvieSu 24 Valmiera 22
Ciblas Ciblas vsk latviesu 40 Ludza 12
Engures Engures vsk latvieSu 59 l\l/fleﬂr(siﬁs;;
Incukalna Vangazu vsk krievu 38 Murjani 9
Jaunpiebalgas | Jaunpiebalgas vsk latvieSu 63 Vecpiebalga 22
Jaunpils Jaunpils vsk latviesu 56 Dobele 20
Jekabpils Zasas vsk latvieSu 59 Jekabpils 33
Krustpils AtaSienes vsk latviesu 36 Varaklani 26
Ligatnes Ligatnes vsk latviesu 39 Sigulda 19
Pargaujas Stalbes vsk latviesu 41 Cesis 18
Pavilostas Pavilostas vsk latviesu 46 Liepaja 53
Raunas Raunas vsk latviesu 46 Priekuli 16
Riebinu Riebinu vsk latviesu 49 Preili 7
Rugaju Rugaju vsk latviesu 45 Balvi 17
Salas Salas vsk latvieSu 59 Jekabpils 6
Stopinu Ulbrokas vsk latviesu 60 Salaspils 12
Tervetes Augstkalnes vsk latviesu 46 Dobele 18
Vainodes Vainodes vsk latvieSu 61 Priekule 18
Varkavas Varkavas vsk latviesu 38 Preili 20

Avots: Autora apkopojums.

risinams ar1 dienesta viesnicu jautajums. Tacu no
novadu, kuri ir relativi lieli un ar lielu iedzivotaju
skaitu, attistibas viedokla svariga butu spécigaku
vidusskolu izveide, nevis centrtieces faktoru
veicinaSana. Daugavpils un Rézeknes novada ka
papildus sarezgitibas faktors tikla reorganizacija ir
macibu valoda.

2. Novadi, kuros viena nosaciti liela centra
vidusskola vai liels centrs un izvéles situacija ir
relativi vienkar$sa — uz lielakas vidusskolas bazes
iespgjams veidot ekonomiski efektivaku vidusskolu
(Auces, Dagdas, Ilukstes, Vecumnieku). Liberalaja
varianta tadgjadi butu iespEams reorganizet
apméram 12 vidusskolas, savukart radikalaja
varianta biitu reorganiz€jamas v&él apméram 10
vidusskolas. Atseviskos gadijumos varétu bit Tpasi
nosactjumi, kas Jauj atvért klasi ar mazaku skolénu
skaitu.
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3. Novadi, kuros abas vidusskolas ir neliclas un
lidzigas — drosi vien sareZgitaka izvéle par potencialo
vidusskolu (Aglonas, Alojas, Apes, Strencu).
Liberalaja varianta iespgjams reorganiz&t apmé&ram
5 vidusskolas, radikalaja varianta reorganiz€jamas
vel apméram 5 vidusskolas un tadgjadi vidusskolu
nebutu veél apméram 5 novados. Ekonomiskas
efektivitates paaugstinasanas iespéja — minimalais
skolénu skaits klase - 22 skoléni, nelielo lauku
vidusskolu reorganizacija par pamatskolam,
finanséjuma pieSkirSana uz novada vidusskolénu
kopgjo skaitu.

4. Novadi, kuru vidusskolas klasées skoléenu skaits
ir mazaks neka 66

Sajos novados ir viena vidusskola. Pat liberalaja
varianta faktiskais jautajums ir par vidusskolas
reorganizaciju, tadgjadi vidusskolas nebiitu vel 22
novados. Nemot véra iepriekSmin&tos kvantitattvos
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kriterijus, tas nenozimé automatisku papildus klasu
atvérSanu citas vidusskolas.

Macibu valodas faktors ir problematisks Vangazu
vidusskolas gadijuma, jo tuvuma nav citu vidusskolu
ar krievu macibu valodu. Attalumi Iidz tuvakajai
lielajai vidusskolai vairuma gadijumu (iznpemot
Pavilostu un Zasu) ir relativi nelieli un nevarétu radit
problémas ikdiena, tadgjadi atseviskos gadijumos
varétu blt Tpasi nosacTjumi, kas lauj atvért klasi ar
mazaku skolénu skaitu. Ekonomiskas efektivitates
paaugstinaSanas iespéja — minimalais skolénu
skaits klasé - 22 skoléni, nelielo lauku vidusskolu
reorganizacija par pamatskolam.

Priekslikumi

1. Realizgjotradikaloreformas variantu (minimalais
skolénu skaits vidusskola ir 132), varétu tikt
reorganizétas apméram 90 vidusskolas, tacu
pasreizgja ekonomiskaja situacija visticamak nav
iesp&jams atri realiz€t jautajumus, kas saistas ar
kvalitativu dienesta viesnicu izveidi. Radikalais
variants var radit politiskas problémas, kas
saistas ar jauno novadu attistibas perspektivu
parskatiSanu un savstarp&jo norékinu apjoma
pieaugumu par labu novadiem, kuros ir lielas
vidusskolas. Atseviskos regionos var palielinaties
migracijas centrtieces tendences. Tadgjadi
radikalo variantu Sobrid nav ieteicams realizget.

2. Realizgjot liberalo variantu (minimalais skolénu
skaits vidusskolas klasé ir 22, vidusskola vismaz
66), varctu tikt reorganizétas apméram 65-70
vidusskolas, vidusskolas nebiitu apméram 28
novados. Tas bitu risinams jautajums.
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Implementation Results of Area Payments in Latvia
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Abstract

Subsequent to accession to the European Union (EU), direct payments were made available to Latvian farmers
eventually constituting a material part of their income. Over the period of 2004 — 2007, LVL! 735 million of
support payments have been disbursed to farmers, including LVL 430 million or 58% payments for the farmed
areas. The dominating types of the latter are the single area payments, the complementary national direct
support payments and funding within support measures of the Rural Development Plan (RDP). In Latvia, the
support within agricultural sector is administrated by the Rural Support Service (RSS), therefore the present
study analyses the resulting indicators of different area payments (total land and utilised agricultural land
(AL), areas applied for support, number and structure of applications, amount and structure of the disbursed
payments) in Latvia as the whole as well as across separate regions administrated by regional offices of the

RRS in the time period of 2004 — 2007.

Key words: area payments, applications, financial support.

Introduction

As from signing of the EU Accession Agreement
in 2003, Latvia has taken over the ACQUIS
incorporating numerous changes in agricultural
legislation.

Since 2004 the EU direct support schemes have
been made available to Latvian farmers provided
in the form of annual support payments per unit
(hectare) of AL.

Already several years ago, IPilvere and
A.Rukmanis pointed out that “situation was radically
changed in 2004, when the support amount actually
doubled relative to 2003 as farmers received access
to the EU direct payments, RDP payments and
the structural funds” (Pilvere, Rukmanis, 2006).
L.Straujuma and K.Spogis emphasised that “in
regions dominated by commercially-oriented
agriculture, the financial support of the EU is utilised
for the production development; however in other
regions it is mostly spent for daily consumption or
solution of the social problems” (Straujuma, Spogis,
2006). Similar studies on situations in the agricultural
sector under the influence of the EU support are
conducted in the neighbouring countries, e.g., in
Lithuania where J.Ciburiene and Z.Simanavi¢iene
note that “the priorities of the government regulation
policy of economic relations in agriculture were to
sustain the employment level in the countryside and
safeguard minimal level of farmers’ living standards”
(Ciburiene, Simanaviciene,2008). Fr.Muller

1 Latvian lats
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emphasizes that “with the EU enlargement of 2004
the agro political framework undergoes a substantial
shift. The integration of states with a strong
agricultural sector and a large number of subsistence
farmers could mean that the Common Agricultural
Policy of the EU has to rearrange its political goals
and instruments” (Muller, 2007).

In a similar way as the other new Member States
(apart from Slovenia), Latvia is implementing the area
payments within the scheme of Single Area Payments.
Consequently, farmers have access to the Single Area
Payment Scheme (SAPS), Complementary National
Direct Payments (CNDP) and as from 2007: also
support for crops of high energy value (MOA 2008).

The administration of the Area Payments is
performed by the RSS: a state administrative
institution supervised by the Ministry of Agriculture
and operating pursuant to the Law on Rural Support
Service (RSS Law, 2000). RSS consists of the Central
Office located in Riga, the Aiviekste State Department
of Land Reclamation and 9 Regional Agricultural
Departments (RAD) implementing functions of the
RSS in the particular areas. This study concentrates on
analysing the information obtained in the RSS RAD
areas (RSS,2008) of Austrumlatgale RAD (districts of
Ludza and Rézekne), Dienvidkurzeme RAD (districts
of Kuldiga, Liepaja and Saldus), Dienvidlatgale
RAD (districts of Daugavpils, Kraslava and Preili),
Lielriga RAD (districts of Aizkraukle, Ogre and
Riga), Viduslatvija RAD (districts of Jekabpils
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and Madona), Zemgale RAD (districts of Bauska,
Dobele and Jelgava), Ziemelaustrumi RAD (districts
of Aliksne, Balvi and Gulbene), Ziemelkurzeme
RAD (districts of Talsi, Tukums and Ventspils), and
Ziemelvidzeme RAD (districts of Cg@sis, Limbazi,
Valka and Valmiera).

The study analyses different types of area
payments (Cabinet..., 2008 a, 2008 b):
— SAPS;
— CNDP;
— support for crops of high energy value (CHEV);
— support payments within the RDP Measures:

v’ least-favoured area support payments
(LFA), broken down in 3 categories;

v' support for farming in areas with
environmental restrictions (AER);
v agro-environment (AE) incorporating

several sub-measures: Development of
Organic Farming (DOF), Maintenance of
Biodiversity in Grasslands (BG), setting
up of Buffer Zones (BZ), and Containing
Erosion (CE);

— force majeure (FMA) support.

For the purpose of this study the following
hypothesis has been set forth: since their introduction
the Area Payments in Latvia tend to have a growing
trend, both, in respect of the areas registered for
support and the disbursed funding.

The hypothesis stipulated determined the aim
of the study: evaluation and analysis of both, the
number of applications for area payments and the

areas in RAD regions covered by applications

as well as, the amounts and types of the support

disbursed.

For achievement of the above aim and verification
of the hypothesis, the study seeks to solve the
following specific problems:

1. Assessment of dynamics of the number of
support beneficiaries by the regions of Latvia
and its adequacy.

2. Study of areas applied for support, their structure
and development across regions.

3. Analysis of the different aspects of support
amount and structure under area payments.

The information used to solve the problems
formulated under the present study is sourced from
data accumulated by the Integrated Administration
and Control System of RSS, State Land Service
(SLS), regulatory enactments of the Republic of
Latvia and data published by other researchers.

The methods applied to this study are the methods
of grouping, structuring, dynamic time series
analysis methods as well as the general analysis
and synthesis, scientific induction and deduction
methods.

Results and Discussion

1. Distribution of the support application
numbers in Latvia

The data and computations included in Table 1 are
used for solution of the first problem of the study.

Table 1

Number of applications for area support payments in Regional Agricultural Departments
of RSS in Latvia (time period 2004 — 2007)

Years Basis increment Structure of
RAD/ years and asts mereme application numbers
L 0f 2007 versus . o
indicators 0 in 2007, %
2004 2005 2006 2007 2004, %

Austrumlatgale 9267 11473 11864 11291 122 14
Dienvidkurzeme 7486 8091 8197 8058 108 10
Dienvidlatgale 15501 17726 17809 16848 109 22
Lielriga 4509 4976 5202 5055 112 7
Viduslatvija 6245 7692 8152 7909 127 10
Zemgale 6208 6135 5882 5890 95 8
Ziemelaustrumi 6984 8122 8521 8079 116 10
Ziemelkurzeme 5026 5225 5347 5226 104 7
Ziemelvidzeme 8359 9170 9455 9284 111 12
Total: 69585 78610 80429 77640 112 100
Chain increment % - 113 102 97 X X

Source: authors’ calculations according to the RSS data of 2005-2008
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There are several observations and conclusions to
be made from the data of Table 1:

The number of area support payment applications
conforms to the number of area support
beneficiaries.

the number of area support payment applications
has increased in 8 regions out of 9; while in
Zemgale RAD, the number of applications in
2007 has decreased by 5% in comparison with
2004.

The highest increase of applications is observed
in Viduslatvija RAD (27%) and Austrumlatgale
RAD (22%).

The highest number of applications for area
payments have been received in 2006, namely
80429 applications; in 2007 it dropped by 3% but
nevertheless was by 12% higher than in 2004.
In 2007, a little more than 1/5 of all the
applications for area payments were received
in Dienvidlatgale RAD, the lowest proportion
of applications from the total number came to
Ziemelkurzeme and Lielriga RAD.

2. Territory of Latvia and areas of RAD
regions

Scrutinizing the areas in respect of which the
support applications have been submitted, it is crucial
to understand the size of Latvia and the proportion of
its territory covered by agricultural land (AL), as well
as the division into RSS RAD departments.

On the basis of information included in Table 2,
the following conclusions can be made:

According to the State Land Service data as on
January 1, 2008, the total territory of the Republic

of Latvia is 6 450424.3 ha, including 37.9 % of
agricultural land and 45.6% of forest.

As to the total area, the largest region is
Ziemelvidzeme; it incorporates 1036.95 thousand
ha or 16.1% of the whole territory of the Republic
if Latvia, likewise the agricultural land in this
region takes up a proportionally larger part than in
other regions. This is explained by the structure of
this region embracing 4 administrative districts:
Césis, Limbazi, Valmiera and Valka. Thus, it is
the largest of the RSS regions.

The second largest AL areas are found in
Dienvidkurzeme RAD: 325.04 thousand ha and
in Dienvidlatgale RAD with 323.60 thousand
ha.

Areawise, Zemgale region is the smallest, with
517.73 thousand ha which is twice less than in
the above largest region: Ziemelvidzeme.
Regarding the proportion of AL within the total
land area, it should be noted that it is the highest
exactly in Zemgale region where it occupies
56.6% of the total land area: a regularity
explaining Zemgale being called the “grannary”
of Latvia as it possesses the most fertile land.
The territory of Ziemelkurzeme RAD possesses
relatively less agricultural land for the territories
of districts laying within it border on the coast-
land areas near the sea where, as is generally
known, the soils are sandier, the territories are
richer in forests and lands insufficiently fertile to
support agricultural production. Ziemelkurzeme
region governs 421.89 thousand ha of forests.
Nevertheless, it is important to establish the
indicator of the agricultural land proportion

Table 2
Breakdown of land in areas of RAD as on January 1, 2008
Total land area AL AL of total Forests
RAD/Indicators area of RAD,
ha % % % ha %
Austrumlatgale 523852.5 8.1 240347.8 9.8 459 178942.8 6.1
Dienvidkurzeme 833396.8 12.9 | 325039.6 13.3 39.0 385164.7 13.1
Dienvidlatgale 691330.6 10.7 | 323595.7 13.2 46.8 236617.8 8.1
Lielriga 793500.1 12.3 | 224882.1 9.2 28.3 402473.1 13.7
Viduslatvija 633554.9 9.8 232859.0 9.5 36.8 288642.4 9.8
Zemgale 517730.4 8.0 293161.3 12.0 56.6 156075.5 5.3
Ziemelaustrumi 649103.0 10.1 223213.6 9.1 344 334002.5 11.4
Ziemelkurzeme 771005.2 12.0 | 234091.7 9.6 30.4 421886.2 14.4
Zieme]vidzeme 1 036950.8 16.1 345919.9 14.2 33.4 5343759 18.2
Totally per country: | 6450424.3 100.0 | 2443110.7 | 100.0 37.9 2938180.9 | 100.0

Source: authors’ calculations according to the SLS data of 2008
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there. Looking at each district within this region
separately and scrutinising the distribution of AL
across districts, one can get a totally different
picture: 45% of AL lie in Tukums district, 34%
in Talsi district and 22% in Ventspils district.

3. Areas declared for area support payments

To be able to qualify for area payments, the
farmers need to observe the basic requirements
governing support for SAPS. The most important of
them (Cabinet..., 2008a) are the following:

— AL should be free of shrubs and plants of the
invasive genus of Giant Hogweed;

— it has not paludified and the self-afforestation
process has not set in;

— it conforms to the conditions of good agricultural
and environmental status;

— as on June 15 of the current year the land in
question is owned or possessed (in use) by the
farmer.

Apart from SAPS support requirements, it is
important to preserve the land in good agricultural
and environmental condition (Cabinet..., 2008a):

—  Over the vegetation period (usually from May to
September) the agricultural land is cultivated and
used for growing crops in compliance with agro-
technical methods appropriate for the particular
species and cropland management techniques
(observing the correct planting times, fertilisation
rate, weed control restrictions, and other plant
protection measures).

The land-reclamation systems on the agricultural
land in question should be properly maintained.
The plants, vegetal waste and stubble should be
tilled in the soil for promotion of fertility of the
agricultural land.
Permanent meadows and pastures as well as
permanent grasslands on arable land should be
grazed and mowed or at cut at least once per
year, removing the cut material from the field
or chopping it up and spreading on the land by
August 1 of the current year.
The areas declared by farmers for Area Payments

and their structure are summarised in Table 3.

There are several conclusions to be made on areas

declared for SAPS, their structure and modification
processes or trends stemming from Table 3:

As from 2004, the first year of applying for area
payments, the declared areas have enlarged by
19% per year reaching 1561.12 thousand ha
in 2007. The fastest growth rate is observed in
2005, in subsequent years the volume of areas
gradually stabilises.

The highest growth rate of area increment is
observed in Austrumlatgale and Viduslatvija
RADs 37% on average over the reference
period.

The largest areas declared for SAPS over the
period 0of2004—-2007 were situated in the territory
of Zemgale RAD, which had to be expected after
analysing the information included in Table 2.
Just Zemgale region demonstrates the lowest

Table 3
Areas declared for SAPS in RAD regions over the period of 2004 — 2007
2004 2005 2006 2007
RAD/years and Thousand % Thousand % Thousand 9% Thousand %
indicators ha ha ha ha
Austrumlatgale 97.16 7.4 123.90 8.3 133.85 8.6 133.02 8.5
Dienvidkurzeme 190.57 14.,5 213.77 14.4 221.18 14.3 225.12 14.4
Dienvidlatgale 173.62 13.2 198.58 13.4 204.14 13.2 204.32 13.1
Lielriga 99.60 7.6 111.21 7.5 115.21 7.4 115.53 7.4
Viduslatvija 111.77 8.5 142.56 9.6 152.25 9.8 153.90 9.9
Zemgale 216.15 16.5 223.97 15.1 226.37 14.6 228.06 14.6
Ziemelaustrumi 102.19 7.8 122.97 8.3 131.99 8.5 132.34 8.5
Ziemelkurzeme 137.19 10.5 146.68 9.9 152.58 9.9 155.10 9.9
Ziemelvidzeme 184.31 14.0 201.53 13.6 209.88 13.6 213.73 13.7
Totally per 131256 | 100.0 | 1485.17 | 100.0 | 1547.46 | 100.0 | 1561.12 | 100.0
country
Chain increment - X 113.3 X 104.2 X 100.9 X
rate, %
Source: authors’ calculations according to the RSS data of 2005 — 2008
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area increment for this period reaching only
5.5% margin. This can be explained by the fact
that already during the first year of application,
farmers had adequate information and they were
active in declaring their areas for support.

The SAPS reference area for Latvia has been fixed
at 1 475 000 ha (EU Representative ..., 2008).
Thus, since 2005, the farmers have exceeded the
fixed reference area by different levels: 0.7% in
2005, 5% in 2006 and 6% in 2007 meaning that
the amount of support payable for each ha has
been reduced.

Comparing the structure of applications for 2007
(Table 1) and the areas declared for support,
it is evident that within this structure, areas
conforming to the number of applications are
found only in 2 regions: Lielriga and Viduslatvija
RADs, while in 3 regions (Dienvidlatgale,
Austrumlatgale and Ziemelaustrumu RADs),
there is a relatively small proportion of areas
per a large number of applications; however
the four remaining regions demonstrate a direct
opposite tendency: a relatively small proportion
of applications covering a higher volume of

declared areas.
The information included in Figure 1 demonstrates

certain modifications and trends in declaration of AL
areas for receiving support payments:

The area of AL declared for area payments has

increased in all RSS regions, e.g., if in 2004,
40.42% of AL in Austrumlatgale region was
covered with applications, then in 2007, already
55.34% of all AL was covered with SAPS
applications demonstrating 14.92% increase.

In 2007, the farmers of Zemgale region had
applied for SAPS in respect of 77.79% of all
AL of the region while the lowest proportion of
area covered with applications was in Lielriga
RAD: only 51.37% of total AL which can be
explained of utilising AL for other purposes than
agricultural production.

4. Funding of Area Payments

Table 4 contains accounts of the funding disbursed

to farmers under area payment schemes in the time
period of 2004 to 2007.

Analysing the above information (Table 4),

several conclusions can be drawn:

The support amount disbursed under area
payment schemes have increased from LVL
72.50 million in 2004 to LVL 117.81 million in
2007 or by 62.5 % and over the whole reference
period totals LVL 430.3 million.

The largest share of the support amount disbursed
is formed by payments for the Least Favoured
Areas: 30.1% of the total funding under area
payments, while Agro-environment payments
have relatively low proportion. Regarding the
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Source: made by the authors according to the RSS and SLS data, 2005 — 2008

Figure 1. Correlation of area declared for SAPS to the whole AL
of the region over the period of 2004 - 2007, %

244 Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



S. Klava, 1. Pilvere Implementation Results of Area Payments in Latvia

Table 4
Types of area payments, dynamics and structural development thereof
in Latvia over the period of 2004 — 2007
Type of Unit of Years . Base
Total increment
support measurement 2004 2005 2006 2007 0
rate, %
SAPS thousand LVL | 17441.0 26708.0 | 33651.5 39033.9 116834.4 123.8
% 24.1 27.0 23.9 33.1 27.2 X
CNDP thousand LVL | 23300.2 25060.6 | 24943.1 25397.2 98701.0 9.0
% 32.1 253 17.7 21.6 22.9 X
thousand LVL X X X 793.5 793.5 X
CHEV
% X X X 0.7 0.18 X
LFA thousand LVL | 27492.9 35043.8 | 371879 | 29896.8 129621.4 8.7
% 37.9 354 26.4 25.4 30.1 X
AER thousand LVL X 1390.9 1592.8 1277.9 4261.6 X
% X 1.4 1.1 1.1 1.0 X
AE thousand LVL 3406.6 8558.2 12095.7 9389.0 33449.5 175.6
% 4.7 8.7 8.6 8.0 7.8 X
BG thousand LVL 858.4 1801.1 2614.5 24235 7697.5 182.3
% 1.2 1.8 1.9 2.1 1.8 X
B thousand LVL X 32.1 41.1 33.0 106.2 X
% X 0.03 0.03 0.03 0.02 X
CE thousand LVL X X 10094.5 9562.4 19656.9 X
% X X 7.2 8.1 4.6 X
EMA thousand LVL X 323.9 18856.4 X 19180.3 X
% X 0.3 13.4 X 4.5 X
Total area | thousand LVL | 72499.1 98918.6 | 141077.5 | 117807.0 | 430302.2 62.5
payments % 100.0 100.0 100.0 100.0 100.0 X
Total - 110.5 219.7 2133 191.5 735.0 73.3
support million LVL
Proportion
of area % 65.6 45.0 66.1 61.5 58.5 X
payments

Source: authors’ calculations according to the RSS data, 2005 — 2008

base increment rates, there have been 8.7% of
payments for Least Favoured Areas which isnot a
high rate. This can be explained by modifications
adopted in payment conditions.

— 50.2% of all area payments over the reference
period are direct payments: SAPS and CNDP.
Starting from 2007 CNDP are differentiated in
two types: as coupled and decoupled payments
(MOA, 2008).

— The occurring increase of disbursed amounts
for SAPS payments is observed not only due to
larger numbers of applications and larger areas
declared but also due to increment in the support

Economic Science for Rural Development Nr. 20, 2009
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rate by 83%: from EUR 20.66 in 2004 to EUR
37.84 per ha in 2007.

The most massive base increment rates of
the disbursed amounts are observed for sub-
measures Agro-environment, Development of
Organic Farming and Maintenance of Biological
Diversity in Grasslands, 175.6% and 182.3%
accordingly. Despite that, over the period from
2006 to 2007, the actually disbursed support
amount under the said sub-measures is reduced,
for as the result of legislation amendments in
2007, new commitments were not undertaken
and there were a number of support beneficiaries
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Ziemelvidzeme Austrumlatgale
. RAD; 7.8 %
RAD; 14.1% Dienvidkurzeme
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Source: made by the authors according to the RSS data, 2005 — 2008

Figure 2. Break-down structure of funding for area payments in RADs of RSS in 2007, %

defaulting the commitments undertaken

previously, in 2004 — 2006, leading to recovery

of a part of the disbursed amount by the State

Treasury.

— A new support measure has been made available
as from 2007: support to raising high energy
value crops. Over 2007, 793.5 thousand LVL
have been paid out under this measure.

— The total support to farmers in 2004 — 2007
constitutes LVL 735 million, including 58% of
area payments. Consequently area payments
play an important role in the maintenance and
promotion of the development level in rural
regions.

— The highest proportion of area payments was
reached in 2006: 66.1% of the total disbursed
support or LVL 141.1 million which can be
explained by the availability of funding from
the Government Budget and FMA support
disbursement for damages to agriculture caused
by draught and unfavourable weather conditions
over the summer of 2006 as decision was adopted
to partly compensate the losses incurred for the
draught-affected areas under cultivated food
and feed crops. Thus in 2006, LVL 18.5 million
was paid as FMA while in 2005, the same type
of support was provided to farmers for losses
incurred due to excess rainfall.

The structural analysis of area payments in
regional trench is reflected in Figure 2.

The information summarised in the above figure
clearly demonstrates that the largest share of funding
goes to farmers of 3 RADs: Dienvidkurzeme,
Ziemelvidzeme and Dienvidlatgale, while the
smallest amount is received by those of Lielriga
and Austrumlatgale. Looking at the structure of
applications (Table 1) and the structure of the
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declared areas in regions (Table 3), and comparing
both with the structure of the funding received; one
can conclude that the structure of funding conforms
to the structure of the declared areas.

Conclusions

1. One of the most important elements of the CAP
common market organisation is direct area
payments: a yearly financial support to farmers
fully funded from the EU budget. In Latvia,
farmers can receive support within the Single
Area Payments’ Scheme including SAPS, CNDP
and as from 2007, also High Energy Value Crops
as well as decoupled payments. There are several
area-type support measures incorporated also in
the Rural Development Plan.

2. Over the period of 2004 — 2007, the number of
applications for area payments displays a stable
upward trend, consequently so does the number
of beneficiaries, areas declared and the funding
received.

3. In 2007, the highest number of support
applications is received by Dienvidlatgale RAD:
16 848 or 22% of the total number, the smallest:
in Lielriga and Ziemelkurzeme RAD, 7% of the
total amount accordingly.

4. In 2007, the areas declared for area payments
reached 1561.12 thousand ha achieving 19%
increase in comparison with 2004 - the first year
of application for area payments. The reference
area of SAPS was exceeded already in 2005, and
in 2007 the areas in excess reach 6% causing a
proportionally reduced rate of support per farmed
ha of AL.

5. The largest AL areas are found in Zemgale
region, where self-evidently also the largest areas
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have been declared for SAPS over the reference
period: 228 thousand ha constituting 14.6% of
the total area declared for support.

Over the period of 2004 — 2007, the funding
disbursed in area payments made up LVL 430.3
million having grown from LVL 72.50 million in
2004 to LVL 117.8 million in 2007.

Within the financing structure of the period 2004
— 2007, the highest proportion of support was
paid out under RDP Measure “Support to Less
Favoured Areas” (30.1% of the total amount of
area payments); while the direct payments SAPS
and CNDP constitute a half of the area payment
amount disbursed and relatively low proportion
of payments are made under the measure “Agro-
environment”.

The structure of Area Payments in regions
conforms to the structure of the declared areas,
while it fails to conform to the structure of the
received support applications and consequently

to the structure of beneficiaries.
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Kopsavilkums

P&c iestasanas Eiropas Savieniba (ES) Latvijas lauksaimniekiem ir pieejami tieSie maksajumi, kas veido butisku
dalu no ienakumiem. Laika perioda no 2004.-2007.gadam lauksaimnieki atbalsta maksajumos ir sanémusi
735 miljonus latu, no kuriem 430 miljonus jeb 58.5 % veido dazadi maksajumi par apsaimniekotajam zemes
platibam. Galvenie no tiem ir - vienotais platibas maksajums, papildu valsts tieSie maksajumi, Lauku attistibas
plana atbalsta pasakumi. Lauksaimniecibas nozares atbalsta maksajumus Latvija administré Lauku atbalsta
dienests (LAD), tap&c $aja petijuma ir analiz&ti dazadi platibu maksajumu rezultativie raditaji Latvija un LAD
regionos 2004.-2007.gadu perioda - kop&ja zemes un lauksaimnieciba izmantojamas zemes (LIZ) platiba,
atbalstam pieteiktas platibas, iesniegumu skaits un struktiira, izmaksata finans€juma apjoms un struktiira.
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Abstract

Visits of Heritage Parks are being affected by many factors. The aim of this research is to define the growth for
the number of visitors related to the event dependence on expenditures used for maintenance historical parks. The
research is set in C&sis town historical park “Maija Park” in Vidzeme region, Latvia. The author analyses researches
about similar problems in parks that are linked with the number of visitors in terms of factorial sign financial
means of maintenance and renewal, made by the world known researchers. The author analyses the situation and
problems of historical parks in Latvia, C&sis town and in the researchable object — “Maija Park”. The research
results showed a strict linear correlation (r = 0.936) that points to the necessity to invest more finances into

improving environment of historical parks in order to increase attendance of certain cultural events.
Key words: Heritage parks, visitor, expenditures of funds.

Introduction

The vision of the United Nations World Tourism
Organisation on doubling amount of tourists by the
year 2020 is not possible due to economic crisis,
which certainly will also affect cultural tourism.
During the present economic situation of Latvia, the
regional tourism has to respond without a delay. The
optimisation of funds also affects cultural tourism,
therefore it is essential to calculate, and analyse
how to manage in such a manner to achieve goals,
and gain visitors. Well managed Heritage parks
(hereinafter: HP) as a cultural heritage environment
are an integral part of person’s quality of life that
require investing not only physical work but also
financial resources. The management of HP has
to comply with the Principles of the Cultural
Tourism Charter and repose to history knowledge
and management of parks (International ICOMOS,
1999). Problems of parks and their visitors have been
investigated by many foreign researchers (Aoki Y.,
1999; Coccosis H., 2000; Graefe A.R. and Thapa B.,
2004; Jacob G.R. and Screyer R., 1980; Manning,
1999a, 1999b, 2007; Trakolis D., 2003), but there
has not been a direct focus on HP. Parks of castles
and manor houses in Latvia have been researched
by Gundega Linare, Mara Janelis, Inara Bondare,
Juris Zviedrans. Imants Lancmanis, and Dainis
Brugis who have analysed parks in their researches
of history of palaces and manor houses. In general,
HP in Latvia have been researched in few numbers,
mostly in historical aspect, renovation, but not within
nowadays management of Heritage parks. Renewed
and spruced parks in Latvia such as Rundale, Birini
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palace parks show great number of visitor inflow.
The number of visitors of HP can be affected by the
following factors: climate, organisation, policy, etc.
The author’s choice of factors was defined by the
necessity of capital for reconstruction; possibility
to attract the European Union (EU) structural fund
finances in order to grow attendance of visitors.
After the first stage of reconstruction of historical
park “Maija Park” of C&sis town in Vidzeme region,
a considerably larger number of visitors have been
estimated. In the period of one year the number of
visitors has increased by 12.6%. Regarding the fact
that tourism is a priority of the town of Cgsis, it
was necessary to verify if the financial investment
in maintenance and renovation of HP had such
an important role as it had to be ascertained on
the efficiency of attracted finances from the EU
structural funds.

The hypothesis of the research: The number of
visitors’ growth of Heritage parks is connected with
the amount of expenditures used for maintenance and
renovation of a particular HP.

According to the hypothesis, the aim of the
research was to define whether the growth of visitors’
number of Heritage Park “Maija Park” in C&sis town
is connected with expenditures used for maintenance
and renovation of the particular HP.

In order to achieve the aim the tasks dealt with
were to:

1) ascertain tendencies of research of historical
parks within the context of visitor attachment
influencing factor: finance expenditures used for
maintenance and renewal of park.
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1) determine a connection between the number of
visitors of an event held in “Maija Park”, and
expenditures used for maintenance and renewal
of park.

Methods used in the research: monographic
descriptive method, analysis and synthesis methods,
scientific induction and deduction methods, graphical
method, and interviews with experts. Correlation
analysis and regression analysis were used for
determining the connection between quantitative
signs and for drawing conclusions, also in order to
define what regularity causes change of fruitful sign
if the values of factorial sign changes.

Scientific publications, passed regulations and
laws, tourism documents, statistical data by local
governments and various organisations of the World,
Europe and Latvia as well as the municipality of
Cgsis provided materials by interviewing experts and
information from the Internet were used for reaching
aims, solving tasks and verifying the hypothesis.

Materials and methods

1. Study area and materials

Investment of finance expenditures for
maintenance and renewal of parks was analysed as
one of the influence factors to evaluate possibilities
for increasing attendance of the events in HP.

Only the attendance data from events organised
in HP of C&sis town, “Maija Park” during the period
from 2005 to 2007, and expenditures for maintenance
and renewal of park during the same period of time
were used for examining.

“Maija Park” is a part of National architecture
monument: “An ensemble of Old and New building
Palace”. It consists of two functional zones: passive
recreational uses in Lencu Street 4b, and children
and youth active recreation zone in Lencu Street 4c.
The park is a property of Césis local government,
and according to the data of C&sis local government
municipal service has an area of 11064 m?. According
to Janis Sirlaks an expert of municipal finances
since 2002 Cesis Town Council by attracting the
EU finances has invested LVL 150,000 in the park
reconstruction. The park has been declared as one
of the 100 most spruced culture monuments in
Latvia. On September 10, 2005 the flag of European
Heritage was raised in the park. In July, 2006 C&sis
town commemorated its 8" centennial anniversary,
with a jubilee concept “Through Festivals Ordered
and Recognisable Town. “Maija Park” was Cg&sis
town 8" centennial improvement project of the town
environment. The original idea was to structure
»Maija Park” as a silent recreation park with high
quality landscape and dendrology values. As a result
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of reconstruction, an idea of increasing the number
of attendance occurred, by using the park for cultural
events, to achieve greater return from reconstruction.

Attendance of events is being recorded by two
culture institutions of C&sis local government, which
guide culture processes in Heritage park “Maija
Park” (hereinafter: HMP): Cgsis Cultural Centre and
an agency of local government — Vidzeme Heritage
and Tourism Centre (hereinafter: VHTC).

Cesis Cultural Centre (hereinafter: CC) is a
multifunctional culture institution in the centre of the
town, where high quality art performances, concerts,
and dramatic activities are held. A part of these
activities and social gatherings are held in “Maija
Park”. The most attended from these activities are:
Florists’ contest, Children Days, Theatre Days, and
Dance contest “Solstice in the Solstice”, “Welcoming
Midsummer Eve”. A part of these activities is free
of charge, like Boys’ choir concert, Theatre song
contest, Theatre for children, performances, games,
and creative workshops. While attending the town of
Cesis tourists willingly turn into the Heritage “Maija
Park” territory — they attend organised events, they
enjoy beautiful and scenic town environment. In
2005 HMP was attended by 1.6% of total tourists
attending C&sis town, but in 2006 — 1.4%, moreover,
in 2007 — 1.1% (Table 1). It means that HMP has to
popularise the park and increase expenditures used
for landscaping park. Within this the author draws
attention to the fact that the usage of “Maija Park”
has insufficient role in VHTC strategy for the period
0f 2007 - 2010 (VVTC, 2007).

The aim of Vidzeme History and Tourism Centre
(VHTC) is to take care of preserving heritage values,
and to use these values for educating society in order
to stimulate tourism development in C&sis town and
district. The agency manages two parks: one of them
— examined in the research — ,,Maija Park”. VHTC
rents parks, after conclusion of a contract, for events,
and Cultural Centre (CC). Non-commercial activities
can be held in the park without a charge. The tenant
overtakes the park with management deed from
leaseholder VHTC and holds material responsibility
of preserving environment of the park and, if
necessary, refunds inflicted damage to the park.

Attendance of events is being recorded with
the following methods: by amount of sold tickets
and visually. Precise data are acknowledged by
the amount of sold tickets. It is more difficult to
determine the number of visitors of a non-commercial
event, and then a more abstract, visual method is
used. The data handed over by VHTC, C&sis local
government Municipal community management
department and Cultural Centre (CC) Ce&sis town,
differ; therefore the author has used the mean in
calculations.
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Monitoring and calculation of Expenditures
used in the Heritage “Maija Park” for maintenance
and renewal is being done by C&sis local government
Municipal community management department
(hereinafter: MCMD) according to the regulations
of the Cabinet of Ministers of Latvia (LV, 2006).
Collaboration partners: SIA “Kligéni” (territory
management), SIA “Jumis” (scavenging), SIA
“Spriegums” (wirework repair), Alvits Grivnieks
(maintenance of waterworks) and A/S Falck (security
services of objects). There is a surveillance system
set up in “Maija Park” to ensure order, and safety
of the park and visitors. In 2004 according to the
data provided by an expert of MCMD a contract was
signed ensuring maintenance of HMP amounting
to LVL 18,370 a year. In 2008 another contract
envisaging 30% increase of the annual amount was
signed. Additionally the EU finances are being

used for gradual HMP reconstruction and repairing
the damage done to the park, such as: damage or
destruction of landscape designing, architectural
elements or infrastructure by irresponsible persons.
The research information does not include donations
for improving environment of HMP, for example,
purchase of rubbish bins, establishment of children
playground, and renovation of the shanty for the
black swans, done by legal and natural entities.
In the period from 2005 to 2007 on average LVL
48,813 were spent for maintenance, reconstruction
and repairing damage. The rapid growth of
expenditures: in 2006 by 33.6% and in 2007 by
46.3% in comparison with 2005 can be explained
with the implementation of Stages I and II of the
reconstruction project of “Maija Park” dedicated
to the 8" centennial anniversary of Cg&sis town
(Figure 1).

Table 1
Visitors of Césis town and visitors of events in Heritage “Maija Park”
.. _ . Visitors of events in the
Year Visitors of Cesis town Heritage “Maija Park”
2005 235.000 3.686
2006 341.500 4.853
2007 426.500 4.873
TOTAL 1003.000 13.412
Source: authors’ calculations according to the data of VHTC, Césis MCMD, and Cgsis CC
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Figure 1. Dynamics of expenditures of financial funds and maintenance and renewal of Césis town
heritage “Maija Park” in 2005-2007 (LVL)
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2. Methods

First of all, the author has analysed studies
by the world heritage park researchers, materials
of international and local institutions, and social
organisations related to the heritage parks.

Secondly, materials from different sources about
Heritage parks of Latvia were used, among them
materials on “Maija Park”, C@sis town, Vidzeme
region and current problems of the parks in Latvia
which are connected with the theme of the research.
A senior specialist of the Monument Documentation
Centre from the State Supervision Institution of
Protection of Historic Monuments, Gunta Bu a was
interviewed to define the data more precise.

Thirdly, the author has used statistical data as the
basic information, gained from polled specialists of
institutions of Césis Council, who have a connection
with the maintenance and usage of “Maija Park”:
Jolanta Sausina, a director of the agency of Vidzeme
History and Tourism Centre (VHTC) of C&sis local
government; Juris Markovs, a deputy director in
economic activities; Evita Kinca, a specialist of C&sis
Tourism and Information Centre (TIC); Ija Groza, a
director of Culture Centre (CC); and Janis Sirlaks,
a landscape architect of Cgsis town municipal
department landscape architect.

A correlation analysis, null hypothesis testing —
one factor linear regression were used for calculating
relation of the number of visitors of “Maija Park”
and financial expenditures used for maintenance and
renewal of the park. A correlation diagram was used to
visually determine a relation type between a factorial
Expenditure of financial funds and a resulting sign
Number of visitors. A one factor linear regression
was determined, also determination coefficient R
Square which indicates how large scatter part of
regression Number of visitors was clarified by its
linear connection with a regressor Expenditure of
financial funds and Standard deflection as well as
Error of the Estimate which describes scattered
density of observation were used to study relation
between preconditions and forecasting.

Research results and discussion

The United Nations World Tourism Organisation
estimates that the number of arrivals in Europe will
be 720 million tourists per year by 2020. The tourism
growing will have an increasing impact on cultural
heritage. In its forecast Tourism: 2020 Vision,
the United Nations World Tourism Organisation
(UNWTO), predicts that cultural tourism will be one
of the important key tourism market segments in the
future (World Tourism Organisation, 2001). As more
important, since culture tourism is one of the tourism
fields with “Highest increase coefficient”, this form
of tourism is connected with interesting opportunities
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in the field of art, particular landscapes of nature,
cities with plenty of art traditions, regions where
heritage values and local traditions are especially
concentrated (EUR-Lex, 2006).

In Latvia culture tourism is acknowledged as one
of the State Strategically tourism resources. Cultural
Tourism is a priority in the development programme
of C&sis town for the period of 2007 — 2014, and in
the strategy of VHTC for the period of 2007 — 2010.
Since 2005 the number of attendance of tourism
objects in Cesis town has doubled and has reached
1 million visitors, wherewith also the attendance of
“Maija Park™ has increased (Table 1) (Development
programme of C&sis Town, 2007; VHTC, 2007).

Unfortunately, due to the economic crisis, the
vision is not possibly to be fulfilled in terms of time.
Nevertheless, exactly now, when the World Economy
experiences hard times and the growth of tourism
market of Latvia has decreased, a flexible reaction
to the changes in sales and economic situation is
needed. Especially it refers to the countryside
tourism of Latvia. Cultural heritage stimulates
sustainable development and has a great role in the
increase of competitiveness and development of the
countryside territories. Maintenance and renewal
of cultural history parks determines the quality of
culture-environment and sustainability that stimulates
attendance.

In its turns, to attract visitors, the Heritage Park
has to be at interest of visitors favouring condition.
According to the Principles of the Cultural Tourism
Charter (ICOMOS International Cultural Tourism
Charter), they “should present high quality
information to optimise the visitor’s understanding of
the significant heritage characteristics and of the need
for their protection, enabling the visitor to enjoy the
place in an appropriate manner”. At the same time
“between heritage resources or values, tourism is
dynamic and ever changing, generating opportunities
and challenges as well as potential conflicts”
(International ICOMOS, 1999).

The prevention of reasons, originating potential
conflicts (Jacob G.R. and Screyer R., 1980, Graefe
A.R.and Thapa B., 2004), adjusting carrying capacity
of parks (Manning, 1999a, Coccosis H., 2000,
Trakolis D., 2003), establishing optimum number of
visitors in public parks (Aoki 1999, Manning, 1999b,
2007) has been in the eyesight of researchers. The
author did not manage to find researches that would
analyse a direct connection between fluctuations
of number of visitors of Heritage Parks and
expenditures. However, a finding during a research
by Jacob and Graefe and their colleagues has to be
considered (Jacob G.R. and Screyer R., 1980, Graefe
A.R. and Thapa B., 2004). This finding shows that
the main potential of conflict lies in the infrastructure
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and visitor value conflict, which implicitly indicates
to linking between importance of resources invested
in maintenance and desire to attend a tourism object.
On the contrary, excessive attendance, as pointed
by Manning, Coccosis, Trakolis (Manning, 1999a,
Coccosis H., 2000, Trakolis D., 2003), shall be
limited in order not to cause degradation of park
environment, while the capacity can be increased by
improving quality of environment which the author
agrees with. Yoji Aoki came to a conclusion that in
Japan parks, examined within his research, a visitor
is feeling discomfort if there are 700 visitors in park
with the area of 7 ha (Aoki, Y., 2002). However, it
has to be borne in mind that the specific of parks in
Japan and the fact that Maija park in C&sis town is
a park with good infrastructure and remaining in its
area of 1.1 ha for short period of time, in the author’s
opinion, should not cause discomfort, yet this issue is
a potential subject of a research. Studies of heritage
parks, which in the author’s opinion hold greater,
load than, for example, Nature parks, also due to their
smaller sizes, are being insufficiently displayed in
scientific literature.

Although Heritage parks in Latvia can not be
compared with the largest parks of the world due
to their size, they are an important part of cultural
heritage of Latvia. They have been created by greatest
landscape architects of Latvia and Europe like:
Kufalts, Andrejs Zeidaks, Karlis Barons and others.

There are three organisations connected with Heritage
parks: Association of Latvian Castles, Palaces and
Manors (ALCPM), Dendrofloral Laboratory of
Salaspils Botanical Gardens, and opened social fund
Depository of Nature Rarity that take part in exploring
parks as well as solving restoration and maintenance
issues. Not all of the Heritage parks in Latvia have
been recorded and studied. In collaboration with the
Monument Documentation Centre of the Ministry
of Culture, and according to an expert Gunta Bu a,
an audit has been done only in 384 of about 1000
parks. Parks are differently maintained, and they are
in different conditions. These parks have various
style and form, but nowadays none of them remains
their original look. Mostly the trees are outgrown or
shrivelled up, territories have become overgrown
with low-grade species of trees, ponds are grassed,
and the infrastructure is in a bad state.

At the same time there are many well spruced
heritage parks, such as, park of Rundale Palace, or
park of Birini Palace, which well tended environment,
is attended by great numbers of tourists.

There are 5 parks in C&sis town, but only 2 of them
are acknowledged as tourism objects: “Pils Park™ and
“Maija Park”. Tourism is declared as a priority in the
development programme of C&sis town for the period
0f 2007 — 2014, and preserving of heritage landscape
is brought forward as a precondition for tourism
development. Improvements of landscape
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Source: Authors’ calculations according to the data from VHTC and C&sis CC

Figure 2. Correlation diagram representing attendance of event held in historical Maija Park and
financial expenditures for the period of 2005 — 2007
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Unstandarised Standardised
Coefficients Coefficients 95% Confidence Interval for B
Model t Sig.
B Std.Error Beta
Lower Limit Upper Limit
Constant 61.042 22.943 0.00 2.661 | 0.012 14.418 107.667
Expenditures | 0.073 0.005 0.936 15.52 | 0.000 0.064 0.083
of fund,
(LVL)

Source: authors’ calculations according to the data from VHTC and C&sis CC

Figure 3. Summary evaluation of linear regression of Heritage park “Maija Park” of Césis town
(Coefficients - Dependent Variable: Visitors)

designing, environment and infrastructure require
financial investigations. The author proved this
necessity by doing calculations with a correlation
method.

The choice of correlation method was determined
(Figure 2) by correlation or scatter diagram, which
visually allowed to establish a positive linear
connection type between signs Number of Visitor
and Expenditures of funds used for maintenance
and renewal of HMP. The diagram allowed defining
scatter density of the acquired dots around the
supposed connection curve.

While performing the correlation analysis,
results enabled to come to a conclusion that between
both signs Expenditures of financial funds and
Number of Visitors a statistically important, stable
correlation exists (r = 0.936) at the possibility rate
of 99%. Due to the actual evaluation of the test,
t = 15.52 with the level of relevance o = 0.01 or
probability P =1 - o = 0.99 Null Hypothesis can
be rejected, and it can be assumed that a relevant
positive, linear relation exists between Number of
Visitors of Heritage “Maija Park” and Expenditures
of financial funds spent for management of the park
(Figure 3).

The calculation of regression shows the following
results of regression equation: the value of correlation
coefficient R = 0.936 that indicates a firm connection
between signs Expenditures of funds and Number of
Visitors. Determination coefficient R Square = 0.876
indicates how large scatter part of Expenditures of
funds can be explained by its linear connection with
Number of Visitors that in its turn indicates that
87.6% of the number of visitors of “Maija Park” can
be explained with a linear regression model. The Null
Hypothesis of Student criteria is

H,: B, =0 has been denied because Sig. =0
(Figure 3)
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Linear regression equation:
(1) §,.61.042 +0.73X,, where

¥, - estimated numbers of visitors.
X, - finance expenditures.

Conclusions and recommendations

1. The research of Heritage parks in studies of
the World scientists within the context of
visitor attachment influencing factor: financial
expenditures used for maintenance and renewal
ofthe park are not directly declared, but mediated
through the establishment of carrying capacity
and optimum of number of visitors.

2. The result of the research showed a firm linear
correlation (r=0.936) that indicates a necessity to
invest more finances into improving environment
of heritage parks in order to increase attendance
of cultural events.

The hypothesis put forward that the growth
in the number of visitors of Heritage parks is
connected with the amount of expenditures used
for the maintenance and renovation of a particular
Heritage Park.

The author recommends improving efficiency
by:

1) including usage possibilities in the strategic
plan of VHTC;

2) popularising VMP, by expanding
corresponding information about them
in homepages of Césis TIC, VHTC and
www.cesis.lv ;

3) intensively advertising upcoming events in
HMP;

4) continuing to investigate connection
between the number of attendants of an
event and invested finances for improving
environment of Heritage park Maija Park;

Economic Science for Rural Development Nr. 20, 2009

ISSN 1691-3078



T. Grizane, L. Mihejeva Impact of Investments on the Number of Visitors in the
Heritage Maija Park of Césis, Latvia

5) performing a study on the optimum number
of attendants of events.
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Kopsavilkums
Kultarvésturisko parku apmeklgjumus ietekmé daudzi faktori. ST pétijuma mérkis ir noteikt sarkojumu
apmekl&taju skaita pieauguma atkaribu no vesturisko parku uzturSanai un atjaunosSanai izlietotiem lidzekliem
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